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ARMBRS who have worked with their 
soils for a long time know about soil 
differences on their own farms, and per- 
haps about differences among soils on the 
farms of their immediate neighbors. What 
they do not know, unless a soil survey has 
been made, is how nearly their soils are 
like those on experiment stutions or other 
farms, either in their State or other States, 
where farmers have gained experience 
with new or different farming practices or 
enterprises. Farmers of Dutchess County 
can avoid some of the risk and uncertainty 
involved in trying new crops and soil man- 
agement practices by using this soil survey 
report, for it maps and describes the soils 
in their county and therefore allows them 
to compare the soils on their farms with 
soils on which new developments have 
proved successful. 


SOILS OF A PARTICULAR FARM 


All the soils in Dutchess County are 
shown on the map that accompanies this 
report. To learn what soils are on a farm 
(or any tract of land) it is first necessary 
to locate it on the map. To do this find the 
general locality of the farm and then use 
roads, streams, villages, dwellings, and 
other landmarks to locate its boundaries. 
Remember that an inch on the map equals 
half a mile on the ground. 

The next step is to identify the soils on 
the farm. Suppose, for instance, one finds 
on a farm an area marked with the symbol 
Bp. Look at the Color Grouping and 
Legend on the map and find Bp. This 
symbol identifies a solt—Boynton gravelly 
silt loam. All areas of this soil, wherever 
they occur on the map, will have the same 
symbol and the same color. 

What is Boynton gravelly silt loam like, 
for what is it used, and to what uses is 
it suited? For this information turn to 
the section on Descriptions of Soil Units. 
How productive is this soil? The answer 
will be found in table 8. Find in the left- 
hand column of this table Boynton gravelly 
silt loam and read, in the columns opposite, 
the yields of different crops it can be ex- 
pected to produce. Compare these yields 


with those given in the table for other soils 
of the county, 

What uses and management practices 
are recommended for Boynton gravelly 
silt loam? For this information read what 
is said about this soil in the section on 
Descriptions of Soil Units. Refer also to 
the section on Soil Use, Management, and 
Productivity, in which soils suited to about 
the same management are grouped to- 
gether. It will be found that Boynton 
gravelly silt loam is in management group 
3H, What is said about crops, crop ro- 
tations, liming, fertilizing, drainage, ero- 
sion control, and other management prac- 
tices for soils of group 3H will apply to 
Boynton gravelly silt loam. 


SOILS OF THE COUNTY AS A WHOLE 


A general idea of the soils of the county 
is given in the introductory part of the 
section on The Soils of Dutchess County, 
which tells about the principal kinds of 
soils, where they are found, and how they 
are related. At the same time study the 
soil map and notice how the different kinds 
of soils tend to be arranged in different 
parts of the county. These patterns are 
likely to be associated with well-recognized 
differences in type of farming, land use, 
and land use problems. 

A newcomer to the county, especially if 
he considers purchasing a farm, will want 
to know about the climate; the types and 
sizes of farms; the principal farm prod- 
ucts and how they are marketed ; the kinds 
and conditions of farm tenure, including 
tenancy; kinds of farm buildings, equip- 
ment, and machinery; availability of 
churches, schools, roads, railroads, tele- 
phone and electric services, and water 
supplies; the industries of the county ; and 
the cities, villages, and population char- 
acteristics. Information on all of these 
will be found in the section on General 
Nature of the Area and in the section on 
Agriculture. 

Those interested in how the soils of the 
county were formed and how they are re- 
lated to the great soil groups of the world 
should read the section on Morphology 
and Genesis of Soils. 
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AGRICULTURE and_manufacturing are both important in 

Dutchess County. Dairying is the leading agricultural enter- 
prise; poultry raising and fruit growing are also important. The 
principal field crops are those needed on dairy farms—hay, corn, and 
oats. The chief fruits are apples, peaches, and pears, most of which 
are marketed outside the county. Much of the land is occupied by 
summer camps, homes, resorts, large estates, and parks. Tools, 
machinery, woolen and leather goods, clothing, millinery, cough drops, 
and wood products are manufactured. To provide a basis for the 
best agricultural use of the land, a cooperative soil survey was made 
in 1939 by the United States Department of Agriculture and the 
Cornell University Agricultural Experiment Station. This report 
sets forth the findings of the survey. Unless otherwise specifically 
mentioned, all statements pertain to conditions in the county at the 
time of survey. 


GENERAL NATURE OF THE AREA 
LOCATION AND EXTENT 


Dutchess County, covering a land area of about 816 square miles, 
is situated in southeastern New York, between the Hudson River and 
the State of Connecticut (fig. 1). The New York-Connecticut State 
line forms its eastern boundary, the Hudson River its western, Putnam 
County its southern, and Columbia County its northern. The New 
York-Massachusetts State line is its extreme northeastern boundary 
for less than a mile. The county lies midway between New York 
City and Albany, the State capital. Poughkeepsie, the county seat, 
in the western part of the county along the Hudson River, is 65 miles 
north of New York City and 65 miles south of Albany. 


PHYSIOGRAPHY, RELIEF, AND DRAINAGE 


Dutchess County lies in the Hudson Valley of New York State. 
This valley, looked upon in a broad way, is a depression lying between 
the western highlands of New England and the eastern highlands of 
New York. It is a northern extension of the Great Appalachian 
Valley of the Ridge and Valley province (2). Toward the southern 
and eastern parts the relief is somewhat changed by such elevated 
masses as the Hudson Highlands and the Housatonic Mountains of 
New England. Thus, the county possesses an uneven or diversified 


*“ Ttalic numbers in parentheses refer to Literature Cited, p. 178. 
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Ficure 1.—Location of Dutchess County in New York. 


surface and does not have large level or undulating areas. Hills 
and ridges of varying elevations are common; some are more than 
1,000 feet in height, rugged and mountainous, and cut by a number of 
troughlike valleys. The topography was modified to some extent by 
glaciation ; evidence of this is the rounded or smooth contour charac- 
teristic of the hills, ridges, and even the mountains. Preglacial and 
postglacial erosion also caused some modification. 

The Hudson River lies at tidewater level and has practically no 
flood plain. It really occupies a gorge, for the bluff between it and the 
Hudson lowland, which lies to the east, is comparatively steep and 
broken. The height (or level) of the terraces or lowlands above the 
river varies from 100 to 200 feet. The terraces are eroded to some 
extent and are marked by rocky or stony knolls and ridges ranging 
from 25 to 800 feet in height. The lowland forms a belt of varying 
width that follows the river all the way through the county. On this 
lowland are such important cities and villages as Poughkeepsie, Bea- 
con, Wappingers Falls, Hyde Park, Rhinebeck, and Red Hook. The 
lowland is widest at Red Hook (slightly more than 5 miles) and 
tapers to a point in the extreme southern part of the county. 

To the east of the lowland the relief becomes increasingly more 
rugged. Hills or ridges rise from the edge of the lowland to an average 
elevation of 500 feet above sea level; some are higher. A broad area 
of rough broken country with occasional well rounded hills extends 
from Hyde Park, Pleasant Valley, and La Grange north through the 
central part of the county to and beyond the county line. East of this 
rough area, the hills are more smoothed and rounded and often of 
drumloid shape. This smoothed area, which has undergone marked 
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laciation, extends diagonally in a gradually widening belt from Pine 

Jains in the northeast to Fishkill and East Fishkill in the southwest. 
In the southeastern part of the county, the hills gradually increase in 
elevation to 1,200 feet or more. 

The mountainous part of the county lies along the southern and 
eastern boundaries. The northern extension of the Hudson High- 
lands begins at the extreme southwestern corner of the county. At 
this point Breakneck Ridge rises abruptly from the Hudson River as 
a bold promontory and extends northeast from the river in Putnam 
County. South Beacon Mountain, the highest point, has an elevation 
of 1,685 feet.2 The mountains in the area of Fishkill extend in a 
northeast-southwest direction, break into precipitous cliffs or steep 
slopes on their southern sides, and are comparatively smooth, though 
steep, on their northern slopes. These mountains extend eastward 
along the southern boundary of the county into the town of Pawling. 
They become less rugged to the east, and are replaced to the north 
by a high broad ridge, known in part as Chestnut Ridge. The eastern 
sides of Chestnut Ridge are steep and, in many places, precipitous. 

Brace Mountain, a part of the rugged mountain ridges extend- 
ing north from Tenmile River along the eastern border to the 
Massachusetts-New York State line, rises about 2,340 feet above sea 
level and is the highest point in the county. South of the Tenmile 
River and along the State line, the topography consists of a high, 
broad, smoothly rolling glaciated ridge that rises more than 1,000 
feet and is locally known as Quaker Hill. 

Two main valleys within the county extend from northeast to 
southwest: the valley of Wappinger Creek stretches from the northern 
boundary near Pine Plains southwest to the Hudson River at New 
Hamburg; the valley of Fishkill Creek, with tributary valleys, makes 
up the most extensive valley area. ‘The well-defined valley paralleling 
the eastern boundary of the county and drained by Tenmile River and 
its tributaries is the third main valley. This last-mentioned valley, 
known locally as the Pawling Valley, Dover Valley, or Harlem Valley, 
runs the entire length of the county and is only a few miles from its 
eastern boundary. 

Several smaller valleys, probably preglacial, extend in a northeast- 
southwest direction. They are drained by the smaller streams. Ex- 
tending from the city of Poughkeepsie northeastward to the county 
line is an irregular small valley drained by several small streams. 
All these ner are characterized by flat gravelly terraces that lie 
contiguous to the stream courses and are for the most part continuous 
but irregularly shaped. 

The county is drained by a number of important creeks and their 
numerous tributaries. The larger creeks flowing southwestward into 
the Hudson River are Fishkill, Wappinger, Fallkill, Crum Elbow, 
Little Wappinger, Landsman Kill, Fallsburg, Stony, and Sprout. 
Roecliff Jansen Kill, which barely enters the northern part of Pine 
Plains and Milan Towns, drains a small area of the north-central part 
of the county and flows northwestward through Columbia County 
to the Hudson. Drainage of the eastern part of the county flows into 
the Tenmile River and its tributaries—Webatuck Creek from the 
north and the Swamp River from the south—and then into the 


2 Blevations from U. 8. Geological Survey topographic maps. 
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Housatonic River in Connecticut. An area southwest of Pawling is 
drained by small streams, tributaries to the Croton and East Croton 
Rivers. Most of the streams are swift and have rocky floors, numerous 
rapids, and a few falls. The Swamp River, probably the most slug- 
gish of all the streams, meanders for about 8 miles through swamps 
from the southern tip of Corbin Hill northward to Dover Furnace. 
A number of small lakes and ponds are the sources of the larger 
streams. Their drainage has been obstructed by glacial action or 
artificial damming. The principal ones are Whaley Lake, Stissing 
Pond, Indian Pond, Sylvan Lake, and Rudd Pond. Dams have been 
built along Wappinger and Fishkill Creeks to store water for power. 


CLIMATE 


Dutchess County is about 70 miles from the Atlantic Ocean, but the 
western edge along the Hudson River lies at tide level. The climate, 
however, is more continental than oceanic, for the prevailing wind 
is from the continent to the ocean. The climate is characterized by 
moderately cold winters and warm humid summers. 

The average summer and winter temperatures are 71.2° F. and 
27.7°, respectively. The absolute maximum recorded is 103°; the 
absolute minimum, —21°; and the extreme range, 124°. The highest 
temperatures occur during July and August, and the lowest during 
January and February. Long periods of subzero weather in winter 
are not common; minimums Te ow 20° seldom occur. Tempera- 
tures above 90° are common during July and August and are usually 
accompanied by a high relative humidity, which contributes to a hot, 
moist summer climate, especially in the Hudson Valley lowlands. 

The length of the growing season ranges from 150 to 167 days; it 
is just, as long in the interior valleys as it is along the Hudson River. 
Frosts have occurred later in spring and earlier in fall along the 
Hudson River than they have at Honeymead Brook in the north- 
central part of the county. 

At Rhinebeck the average date of the last killing frost in spring is 
May 8, but frost has occurred as late as May 26. In fall, the average 
date of the first severe frost is October 5, but the earliest reported was 
on September 11. 

Late spring frosts are more serious than early fall frosts, for they 
injure fruit buds. Such damaging frosts, however, are not frequent 
in Dutchess County. Winter injury resulting from excessively low 
temperatures also is rare. 

The pasture period begins about April 15 in the Hudson valley low- 
lands and in the interior valleys and 2 to 3 weeks later at the higher 
elevations. In fall, little pasturage is available after October 15. 

The yearly precipitation is well distributed. About half of it 
falls during the growing season, or from May 1 to September 30. 
Most of the rainfall comes as steady rains, but 20 or 30 thunderstorms 
a, year occur in the Hudson Valley. The annual precipitation ranges 
from 80 to 40 inches in the northern part of the county, and from 
40 to 50 inches in the southern. At Wappingers Falls, the average 
yearly eh eae is 45.12 inches; at Red Hook, 38.41 inches; at 
Honeymead Brook, 42.92 inches; and at Poughkeepsie, 39.23 inches. 
Annual precipitation throughout the western part of the county is 
somewhat higher than it is in the northern part of the Hudson Valley. 
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Boyd Corners, in Putnam County, has 49.55 inches of precipitation 
annually, which is about the same as the amount received along the 
Harlem River in Dutchess County. 

Tt is generally believed that the tempering influence of the Hudson 
River has made possible the successful growing of apples, peaches, 
pears, and other fruits in a belt several miles wide along the river. 
These fruits are grown also at higher altitudes farther from the river 
but success is much less certain because there is greater danger of 
extreme cold in winter and of late killing frosts in spring. 

Winter loss of or injury to crops, especially hay crops, is most: 
noticeable on the imperfectly and poorly drained soils of the county. 
On these freezing and consequent heaving break off the lower plant 
roots and force the rest of the plant above ground. This damage is 
noted most often with the leguminous crops (alfalfa and clovers) 
and to some extent with the minor grain crops (wheat and rye). 
The practice of rolling the land after the last frost in spring fre- 
quently reduces losses resulting from frost heaving. 

The general direction of the wind is from the west or northwest. 
Wind seldom reaches a velocity high enough to cause serious losses 
of fruits. The average annual sunshine is 56 to 58 percent of the 
total possible. The percentage of sunshine is highest during the 
growing season. The relative humidity is highest. during summer. 
The average annual relative humidity ranges from 74 to 78 percent in 
the county. Tornadoes or hurricanes occur infrequently. Perhaps 
the most severe hurricane occurred in 1938; it did considerable damage 
to property, crops, and forests. 

Table 1 gives the normal monthly, seasonal, and annual temperature 
and precipitation for the county. 


WATER SUPPLY 


Water for the smaller villages is piped from local reservoirs. 
Poughkeepsie pumps its water from the Hudson River and filters it; 
Beacon Reservoir is in the mountains near Fishkill Creek. Most 
farm houses obtain water from wells, cisterns, or springs on the farm. 
In 1945, 85 percent of the farms had water piped into the house, and 
many had drilled wells. 

The lakes in the more mountainous parts are used for recreational 
purposes in summer. Many people from New York City and the ad- 
jacent metropolitan area have summer homes near the lakes. The most 
important Jakes and ponds are Whaley Lake, Sylvan Lake, Green 
Mountain Lake, Rudd Pond, Sharparoon Pond, Ellis Pond, and 
Spring Lakes. Some summer cottages have been built along 
Wappinger and Fishkill Creeks. Several private summer camps are 
located in the county. 


VEGETATION 


The predominant forest associations, or types, present in the 
county are (1) beech-maple-hemlock and (2) the oak (7). The trees 
resent in the oak association are mockernut, pignut, and shagbark 
Hiolearies flowering dogwood, tuliptree, white mulberry, hophorn- 
beam, wild and black cherry, American mountain-ash, white, scarlet, 
yellow, chestnut, red, post, and black oaks, sassafras, and basswood. 
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Taste 1—Normal monthly, seasonal, and annual temperature and 
precipitation at Poughkeepsie, Dutchess County, N. Y. 


{Elevation, 103 feet} 


Temperature } Precipitation ? 

Month Abso- | Abso- Total Total | Aver- 

Aver-| lute | lute {| Aver- | for the | for the | age 
age | maxi-| mini- age driest | wettest | snow- 

mum | mum year year fall 
oF, oF, oF, Inches | Inches | Inches \Inches 
December. __-------- 30. 0 66) —14 2.79 2. 64 3. 81 6.9 
January.__....----.- 26,4 67 | —20 3. 00 2.17 4. 06 10.9 
February._..-----.-- 26. 6 57 | —21 2. 66 2. 22 3. 50 15.7 
Winter_.__._--.--- 27.7 67} —21 8. 45 7. 03 11.37 | 33.5 
Marches conc sensu 36. 3 76 —7 3. 10 . 95 1. 89 6.7 
April. .2.Soccccceecc 48. 8 91 10 2. 83 . 78 4.77 1.6 

May snascsecccge coe 59. 7 95 26 3. 57 1. 64 7.49 | (3) 
Spring.....-------- ; 48.3 95 -—7 9. 50 3. 37 14. 15 8.3 
JUNC2ci setae taioasee 68. 5 99 36 3. 44 4, 80 5. 82 0 
FA Ge Pe ney ee 73, 4 103 40 4, 26 5. 01 10. 77° 0 
August...--.-.------ 71.6 101 37 3. 98 2. 39 5. 73 0 
Summer_______---. 71,2 103 36 | 11.68 | 12.20 | 22.32 0 
September_--._._--- 63. 9 101 30 3. 24 . 87 5. 60 0 
October. ._...------- 52. 3 90 18 3. 08 1,78 2. 40 0 
November...------.- 41,2 75 5 3. 28 1. 92 4, 41 17 
Palle oo soos oh 52. 5 101 5 9. 60 4.57 12. 41 17 
Vearcuessasesou 49.9} 103 | —21 | 39. 23 | 427.17 | * 60. 25 43.5 


1 Average temperature based on a 51-year record, 1901 to 1951; highest and 
lowest temperatures from 13-year record, 1918 to 1930. 

2 Average precipitation based on a 50-year record, 1902 to 1951; wettest and 
driest years based on a 29-year record, 1902 to 1930; snowfall on 11-year record, 
1920 to 19380. 

3 Trace. 4In 1941. 5 In 1945. 


Some of the more common shrubs in this association are shadbush, bit- 
tersweet, witch-hazel, mountain-laurel, summer grape, northern fox 
grape, and huckleberry. 

The trees in the beech-maple-hemlock association are sugar and red 
maples, white, yellow, and black birches, chestnut, flowering dog- 
wood, beech, white ash, and basswood. Some of the more common 
shrubs are Juneberry, shadbush, witch-hazel, and mountain-laurel. 

A third rather distinct association, the juniper association, is close- 
ly associated with the limestone regions and to a lesser extent with 
the calcareous sandstone region. The dominant trees of this associa- 
tion are redcedar and arborvitae, with some gray and white birches 
present. The most common shrubs are bittersweet, common barberry, 
sweetfern, Virginia creeper, common juniper, and sumac. 
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There are other forest associations of lesser importance which in- 
clude elm, butternut, walnut, sweetgum, sycamore, willow, aspen, gray 
and paper birches, larch, and red, white, and pitch pines. 

The original forest was dense and unbroken and had a tangled un- 
dergrowth. The only open areas were those made by the Indians for 
their villages, crops, and orchards. The first white men purchased 
the land from the Indians principally for lumbering and hunting. 
The present forest, consisting of second- and third-growth trees and 
forest plantations, occurs in the more mountainous areas and in farm 
wood lots. 

The predominant grasses are Canada bluegrass, Kentucky bluegrass, 
fescue, and redtop. Wild white clover is common in the regions 
occupied by limestone and calcareous sandstone soils and on the heavy 
clay soils in the western part of the county. In the regions of slate 
and shale, schist, and crystalline rocks, poverty oatgrass, redtop, and 
sweet vernal are the most permanent uncultivated grasses. 


ORGANIZATION AND POPULATION 


Dutchess County was first settled by the Algonquin Indians, called 
the Lenapes or Delawares. The Lenapes divided into several tribes, 
one of which was the Mohicans or River Indians, who held possession 
of the east. side of the river under subtribal organization. ‘These In- 
dians were sedentary rather than nomadic. Their villages were small, 
seldom with more than a few inhabitants, and were usually permanent. 
The Indians occupied well-defined areas, as did the whites later. Areas 
between settlements were not inhabited, and only small areas were 
cleared for crops. 

Since its first settlement, the county has passed through five distinct 
periods of development (Z). The first was the landowner period, 
when Dutchess County included all of Putnam and part of Columbia 
Counties and was divided into 13 large tracts, or patents, owned by 
influential New Yorkers. The first land purchase was in 1683, but by 
1714 there were only 60 householders and 445 people in the county. 

The second period (the pioneer-settlement period) began with the 
clearing of the land by pioneers in the early 1700’s and reached its 

eak after 1750, when settlers were permitted to buy and sell land. 
The settlement was by individual families. Few villages were estab- 
lished, and the houses were widely separated. Each farm was 
nearly self-sufficient, and cash crops were unknown. By the time of 
the American Revolution the population had reached 20,000 and was 
extending to all parts of the county. 

The third was the grain period, during which most of the farmers 
raised grain for the New York markets. After the American Revolu- 
tion and until 1825, times were prosperous. With the opening of the 
Erie Canal in 1825, the wheat farmers of the county were contronted 
with competition from wheat growers in western New York. This 
inarked the beginning of the fourth period, that of dairying and in- 
dustrial growth. The beef cattle industry gradually changed to dairy- 
ing asa result of competition from western cattle. As soon as the rail- 
roads began to ship dairy products to New York, about 1860, the dairy 
industry became prominent. After 1870 industries developed rapidly 
in the western part of the county. 
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The fifth period of development was one of rapid growth of popula- 
tion ; it coincided with the growth of dairying and manufacturing and 
extended from 1870 until 1930. As a result of the accelerated indus- 
trial development, the years 1920 to 1930 saw the largest increase of 
population of any decade. The Bureau of the Census lists the 1950 
pepulanon of Dutchess County at 136,781, an increase of 16,239 since 

Since 1940 there has been an increase in the total rural population, 
The total acreage in farm land decreased between 1940 and 1950, but 
the average size of farms increased, This is a continuation of the 
trend observed between 1930 and 1940. The automobile and improved 
highways have opened the county to summer and weekend residents 
from New York City. A considerable acreage has been purchased 
for summer residence or for year-round aibaroan residence. 

Settlement of the county began and was continued in two separate 
sections by people of different nationalities. The Dutch from New 
York City and Albany made the earliest settlement in the section alon 
the Hudson River. Pioneers of English descent, from New England, 
settled the valley in the eastern Sate contiguous to Connecticut. In 
eee, the eastern part was settled later than the section along the 

udson, though there were isolated settlements in the eastern part at 
a fairly early date. A number of English Quakers from Rhode Island 
and Long Island settled in the eastern part about 1741, and by 1755 
they had become numerous. The pioneers of English descent from 
Connecticut and other New England colonies settled in the county later 
than the Quakers. 

In 1950, about 40 percent of the county population was in Pough- 
keepsie and Beacon, the two cities of the county. A large part is in 
smaller towns and villages. Poughkeepsie, in the western part of 
the county by the Hudson River, is the county seat and largest city 
(40,975 in 1950). It is an important industrial center and the site of 
Vassar College. Beacon, in the southwest on the Hudson, is the 
second largest city in the county (14,110 in 1950). Beacon is also 
an industrial center and, at one time, was one of the more important 
brick-producing cities. Other industrial towns in the county are 
Wappingers Falls, Pleasant Valley, and Pawling. Smaller rural towns 
are Red Hook, Rhinebeck, Staatsburg, and Hyde Park in the western 
part, Millbrook and Pine Plains in the central part, and Millerton, 
Amenia, and Dover Plains in Harlem Valley. 


INDUSTRIES 


Lumbering was the principal early industry in the county. Farm 
products not sold locally were shipped by water to New York. Flour 
was milled in the county for local use. Mining of iron ore was impor- 
tant before and after the American Revolution, and small iron works 
were developed near Amenia, Dover, Beekman, and Fishkill. Early 
jn the nineteenth century, woolen mills were opened in several towns, 
and cotton and silk mills followed. Between 1840 and 1860 several 
machinery works were developed. The Poughkeepsie Iron Works was 
established in 1848 ; the operators installed the first local blast furnaces 
and brought iron to Poughkeepsie from Sylvan Lake. The brick in- 
dustry developed early in towns along the Hudson River south of 


% 


Poughkeepsie and continued to be important until recently. Nearly all 
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of the small villages and hamlets at one time had some local industry 
employing 20 to 200 men. Many of these small industries, especially 
cotton and machine manufacturing, reached their peak between 1870 
and 1880. 

The principal nonfarm industries are now concentrated in the west- 
ern part of the county, in Poughkeepsie, Beacon, Wappingers Falls, 
and Pleasant Valley. Pawling is the only industrial town in the east- 
ern part. Manufacturing now is the principal industry. The goods 
manufactured include agricultural implements, machinery and tools, 
woolen and leather eons, wool-felt hats, clothing, millinery, cough 
drops, and wood products. 

The great number of industrial workers furnish a local market for 
some of the farm products. Industry has caused shortage of farm 
labor at times and a demand for higher farm wages. The cash expense 
per farm for farm labor is much higher in this county than the average 
for the State. 


TRANSPORTATION FACILITIES 


Two divisions of the New York Central Railroad traverse the 
county from north to south; the Hudson River division in the western 
part follows the bank of the Hudson River, and the Harlem division 
passes through the Harlem Valley in the eastern part. The Hopewell 
branch of the New York, New Haven, and Hartford Railroad affords 
connections from interior points to the main lines of the New York 
Central Railroad. Improvement of highways and trucking facilities 
has resulted in abandonment of many branch railroads. 

River transportation is not so important as in earlier days. Ocean 
transports, Hudson River passenger liners, and river barges load 
and unload at Poughkeepsie, the most important river port. Barges 
stop at Beacon and other smaller ports along the river; ferries cross 
from Beacon to Newburgh, from Poughkeepsie to Highland, and 
from Rhinecliff to Kingston. 

A system of hard-surface roads connects all the towns and villages 
with the more important trunk highways. Truck transports operate 
from. most parts of the county to New York City and the surround- 
ing cities. United States Highway No. 9, crossing the western part 
of the county from north to south, is the main truck line between 
Albany and New York City. United States Highway No. 44, the main 
cross-county highway, extends from Poughkeepsie northeastward 
to the New England States. 

Many farms are still located on gravel or dirt roads, but few are more 
than 8 or 4 miles from hard-surfaced roads. Roads are poorest in the 
rougher central part of the county and in the southern and eastern 
mountainous areas. Highways are kept open during winter months 
by town and county snowplows and are generally passable throughout 
the year. According to census releases for 1950, the average farm was 
5 miles from the trading center most frequently visited, and 0.6 mile 
of this distance was on unimproved or dirt road. Of the 1,729 farms 
in 1950, 953 were on hard-surface roads, 197 on gravel, shale, or shell 
roads, and 433 on dirt roads 
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SOCIAL FACILITIES AND FARM IMPROVEMENTS 


The public schools are divided among four supervisory districts 
and two city departments. Each superintendent of each supervisory 
district is responsible for several district schools, union free schools in 
villages, consolidated schools, and central rural schools. Superin- 
tendents in Beacon and Poughkeepsie are appointed by the respec- 
tive boards of education. 

Many one-room district schools remain in the county, but a great, 
number have been abandoned recently in favor of central, or con- 
solidated, schools. Bus transportation is provided for rural children. 
Many needed additions and improvements have been made in tho 
county schools already existing. Several new ones have been built 
through Federal aid. 

Some rural churches have closed in recent years, but nearly every 
small village has at least one active church, Several Grange organiza- 
at are located throughout the county; many of them have their own 

alls. 

According to census reports for 1950, slightly more than 84 percent 
of the farms have telephones, and 96 percent have electricity. The 
condition of farm buildings ranges from very poor to up-to-date with 
modern equipment. On most farms the buildings are good. All dairy 
barns have to pass State sanitary requirements before the operators 
can ship milk to the markets. Many farms that do not have electricity 
or electrical equipment use other power units for milking and pump- 
ing water. 


AGRICULTURE 
AGRICULTURAL HISTORY 


Indians practiced the first agriculture in Dutchess County. They 
cleared only a small percentage of the total area for maize, squash, 
beans, tobacco, some small fruits, and apples. 

White men first purchased land in the county in 1683 for the pur- 
pose of hunting and trapping fur-bearing animals. Later the timber 
was cut, and lumber and grist mills sprang up. The early white 
settlers cleared land for cultivation and, after clearing, removed the 
larger stones from the fields to make tillage less difficult. They were 
farmers who produced corn, wheat, oats, flax, sheep, and cattle mainly 
for home use. 

Wheat became the first cash crop in the western part of the county. 
It was sent down the Hudson River to the New York market for local 
use or export. In the eastern settlements, beef cattle and sheep were 
raised for cash income and driven to the New York City markets. 
The opening of the Erie Canal in 1825 began a gradual revolution in 
the agriculture of the county. Confronted with competition from 
western wheat growers, the wheat farmers gradually turned to dairy- 
ing. The beef cattle growers also changed to dairying. About 1860, 
as soon as the new railroad systems began to carry dairy products to 
New York City, the dairy industry began to flourish. Before the 
opening of the railroads, farmers were to a large degree self sufficient ; 
since then farming has become more specialized, with improvement 
in dairy herds and a decline in production of sheep and swine. The 
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use of refrigerator trucks in more recent years has revolutionized 
dairying by the introduction of up-State milk competition. Dairyin 
is now the leading type of farming, followed by poultry raising ad 
fruit growing. 

The average size of farms has increased from 140.2 acres in 1920 
to 175.7 acres in 1950. According to census reports for 1950, there are 
1,729 farms in the county, which together cover 308,768 acres, or 58 
percent of the county. The acreage in farms dropped from 365,637 
in 1945 to 303,763 in 1950. 


CROPS 


Table 2 gives the acreage of the more important farm crops for 
stated census years. General trends in crop production can be 
determined by study of this table. 


Taste 2.—Acreage a the principal crops and number of fruit trees 
and grapevines of bearing age in Dutchess County, N. Y., in stated 


years 
Crop 1919 1929 1939 1949 
Corn: Acres Acres Acres Acres 
For all purposes _ 14, 792 16, 343 16, 396 16, 973 
For silage. 9, 105 10, 663 11, 597 11, 314 
For grain Q4 4,177 4, 044 5, 308 
Small grains threshed or combined: 
Oatee ceietespeccerscccssohzon 10, 731 7, 049 7, 568 8, 390 
Wheatsce- sceeecssceecececoccs 4, 763 867 699 1, 660 
Ry@s. beceucecesescesecesese ns 4, 952 432 288 157 
Barley icncscn cn censceeccseedas 207 87 122 262 
Buckwheat__......--.--------- 2, 274 529 119 82 
Mixed grains not separated _-_-__. 193 817 857 1, 637 
ANMNBY so 2asahecacsecccscasesase 92, 458 64, 820 57,477 | 58, 566 
Timothy and clover, alone or 
Mixed 2. cssccesescedcesascs 59, 733 45, 458 33, 299 | 38, 685 
AVA Ge ces Socata seacoast s 957 2, 845 7,061 9, 831 
Other tame hay__-......-...-- 30, 235 15, 738 16, 212 8, 651 
Grains cut green__.___- ie aeeane 1, 350 530 1, 719 1,377 
Annual legumes for hay ___--___ 183 249 186 22 
Potatoes for sale and home use-_.-- 8, 514 972 714 267 
Other vegetables for sale_._....-_.. 923 1, 489 1, 597 1, 705 
Strawberries__._._.-..---_-..--- 154 108 116 98 
Raspberries.......-----------.-- 47 21 42 5 
Number Number Number | Number 
Apple s.scsccececluenc cosas trees__| 284,846 | 301, 311 269, 357 | 253, 923 
Peachos.scessgcceueceeau do.... 55, 392 42, 425 34, 675 18, 065 
121-1.) Soe te eee ce eR do__-_ 41, 041 380, 743 11, 738 6, 285 
Cherryssf2 2252 ieok ees do. _-- 10, 218 4,701 10, 263 2, 108 
Plum and prune_.-.--.-.-. do...- 9, 579 4,771 1, 536 2, 475 
Grapevines________.--_-.-------- 116,979 | 344,030 | 184,109 | 89, 549 


1 Not reported. 


Shifts in crop production have been accompanied by important 
rae in the character of the population, a movement of farm people 
to industrial centers after 1920, and changes in the types of farming. 
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Many general farms have been Hep aced by dairy and br farms, 
commercial fruit farms, or truck-crop farms. Much of the least 
productive land has been abandoned or has been taken over by 
persons who do not depend on agriculture for a living. 

The principal crops are those grown in support of dairying— 
corn, oats, and hay. The acreage of alfalfa has increased since 1919, 
but that of clover and timothy has decreased. Most of the hay is 
used locally; little has been used as ae silage. According to the 
county agricultural agent, alfalfa yields 2 tons an acre on the average; 
timothy and clover, 114 to 2 tons; timothy alone, 144 tons; an 
mixed meadow grasses, 1 to 114 tons. 

Corn, most of which is used in the county, is grown principally 
for silage or fodder. The acre yield for silage is 10 to 12 tons; and 
for grain, 40 to 45 bushels. 

The acreage of small grains is controlled primarily by the need 
for companion crops for new hay seedings. Oats are all used locally; 
they are fed green or threshed and used for feed. Yields range from 
30 to 35 bushels an acre. The acreage of other small grains is small. 
Buckwheat and rye are grown to some extent for green manure; and 
rye, a8 a winter cover crop, may help control erosion. 

Next to the growing of crops needed for dairying, the production of 
fruit is most important. Orchards average 20 years in age; they 
ge from 20 to 250 acres but average 70 acres in size. 

The leading varieties of apples, in order of importance, and their 
estimated average acre yields are: MacIntosh, 200 to 250 bushels; 
Baldwin, 150 bushels; Cortland, 200 bushels; Delicious, 175 bushels; 
Northern Spy, 175 bushels; Rhode Island Greening, 200 bushels; 
and Rome Beauty, 175 bushels. Other varieties are Wealthy, 
Dutchess, Yellow Newtown, Stayman Winesap, Northwestern 
Greening, and Ben Davis. 

The principal insects injurious to apple orchards are the apple 
maggot, codling moth, and the roseleaf beetle. Lime-sulfur and 
bordeaux sprays are most commonly used for control, though some 
orchardists dust. 

About 95 percent of the apples produced are marketed outside of 
the county by truck peddlers and by commercial dealers in New 
York City, Boston, and Philadelphia. Approximately 50 percent 
are marketed between August and December, or during the harvest 
period; the rest are stored and marketed between December and 
May. Of those in storage, approximately 15 percent are stored in 
New York City; the rest are stored locally in private or commercial 
storage plants. 

Other commercial orchards | deiiats peaches, pears, and cherries. 
The peach varieties, in order 0 ne gee are Elberta, Halehaven, 
South Haven, Golden Jubilee, and Early Crawford; the pear va- 
rieties include Kieffer, Bartlett, Clapp Favorite, Seckel, and Beurr 
Bosc; and the cherry varieties are Early Richmond and Montmor- 
ency (sour) and Black Tartarian, Schmidt, and Windsor (sweet). 
Of these fruits, about 15 percent are marketed within the county; 
the rest are shipped by truck. to New York City. The county has 
no commercial canning factories. 

Small fruits include grapes, raspberries, and strawberries. Con- 
cord, Worden, Delaware, and Niagara are the principal grape 
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varieties; Latham and Newburgh, the raspberry; and Catskill, Dor- 
sett, and Howard 17 (Premier), the strawberry. 

Most of the vegetables are grown in the western part of the county, 
and their acreage is increasing. Potatoes (Irish Cobbler, Green 
Mountain, and Russet), sweet corn, string beans, cabbage, tomatoes, 
and squash are the leading vegetables grown. Potatoes average 90 
bushels an acre and most of them are marketed locally. Tomatoes, 
sweet corn, string beans, cabbage, and squash are trucked to New 
York City markets. 


AGRICULTURAL PRACTICES 


About half of the land prepared for corn, oats, and vegetables is 
plowed in fall, and the rest in spring. Most of the land for corn 
and vegetables is left fallow during late fall and in winter. The 
few farmers who plant cover crops use rye, which is turned under 
in spring as green manure. Rotations vary from 4 to 7 years, but 
the general length is 5 years. Corn is commonly planted 1 year, 
followed by 1 year of oats, and then by 3 years of hay. Corn may 
be planted 2 years in the rotation, and meadows, after 2 or 3 years 
of mowing, may be top-dressed with phosphated manure and pastured 
for 1 or 2 years. 

In 1940, 48 percent of the farms in the county reported using 
commercial fertilizer, a slight increase over previous years partly 
caused by agricultural adjustment payments for conservation prac- 
tices. The fertilizers commonly used are 5-10-5,° 5-10-10, and nitrate 
of soda. The most commonly purchased fertilizer is 5-10-5, which 
is applied to corn and grain in the rotation generally used. This 
mixture is used on the lighter sandy soils for corn, grain, and vege- 
tables; nitrate of soda is used on orchards. Ammonium phosphate 
is used to some extent, and 20-percent phosphate is applied to new 
seedings and pastures. Most of the fertilizer is factory-mixed and 
is purchased through local fertilizer dealers. 

In 1939, 38.5 percent of the farms reported the use of 13,397 tons 
of lime. Both ground and burnt limestone are used, but most farmers 
prefer ground limestone. There is a definite trend toward applying 
the lime farther ahead of the legume seeding used in the rotation, 
either on the corn stubble or on sod before it is turned under for corn. 
This is a change from the more common practice of applying lime 
before the oats seeding. From 1 to 4 tons of lime an acre are used, 
the application varying according to the need. 

Most dairy farms produce enough manure to make the use of com- 
plete fertilizets unnecessary. The manure is supplemented with 
phosphates for corn and grain crops, and with lime for leguminous 
crops grown in areas where the soils are acid. From 8 to 10 tons of 
manure an acre, supplemented with 20-percent phosphate, is applied 
for corn; and 300 pounds of phosphate is applied for oats or other 
small grains grown in the 5-year rotation. Meadows are frequently 
top-dressed with 4 to 6 tons of manure, and a few farmers apply 150 
to 200 pounds of nitrate of soda an acre to them. The quantity of 
commercial fertilizer used on corn and grain depends upon the crop 

rown and the supply of manure available for use with the fertilizer. 

n vegetable crops as much as 800 pounds of commercial fertilizer 


* Percentages, respectively, of nitrogen, phosphoric acid, and potash, 
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an acre is used. Ammonium phosphate, used to some extent for corn 
and as a top dressing on sod, is applied at the rate of 300 pounds an 
acre, 

Orchards receive manure if it is available. Nitrogen-carrying 
fertilizers such as nitrate of soda, cyanamids, and sulfate of ammonia 
are used where the quantity of manure is not sufficient. Nitrate of 
soda, applied at the rate of approximately one-fourth pound per year 
of age per tree, is the most commonly used. The nitrate is applied 
in spring before the buds open. . . 

Approximately 2 percent of the orchard acreage is clean-cultivated ; 
the rest. is maintained under sod. The use of a nitrogen-consuming 
crop is recommended on clean-cultivated orchards after the buds are 
set, and cover crops such as rye are recommended for winter pro- 
tection of the soil and tree roots. Both rye and buckwheat are used 
as green-manure crops in a few cultivated orchards. 


PASTURE 


The 1950 census shows that more than 32 percent of the farm acreage 
ef dav and that 40 percent of the land pastured is cropland used 
only for pasture. The pastures are distributed throughout the county. 
Predominant are permanent pastures that contain mostly native 
grasses. Little effort is made to improve permanent pastures, though 
brush is occasionally removed when it becomes too thick. In areas 
occupied by limestone and lacustrine (lake-deposited) soils, the native 
pasture contains many desirable grasses, especially bluegrasses and 
wild white clover. Pastures on the naturally acid soils that occupy 
tha greater part of the county are generally poor; they contain little 
or no bluegrass or wild white clover, but. some redtop, much poverty 
oatgrass, and many weeds. These poor pastures could be greatly 
improved by adding lime and phosphate. 

Interest in improving permanent pastures has increased recently, 
especially on the beef-cattle farms and the more progressive dairy 
farms. Where the pasture is too poor, it is plowed and reseeded. To 
get good pasture on the naturally acid soils, one must apply 1 to 2 
tons of lime and 400 to 600 pounds of 20-percent superphosphate, or 
its equivalent, every 5 to 7 years. There is a tendency toward use of 
more of the better land for pasture, either as long time stands or for 
aftermath grazing. A few farmers control grazing, which is a desir- 
able practice. 

Many fair to good rotation pastures occur throughout the county. 
They generally contain some red and wild white clovers, timothy, 
bentgrass, redtop, and a small percentage of undesirable weeds. Pas- 
tures following meadows that have not been top-dressed usually 
contain more weeds. After the second or third season of cutting, 
meadows are pastured 1 or 2 years before being plowed for corn. 
After the second season of cutting, meadows are usually top-dressed 
with 4 to 6 tons of manure that is supplemented with superphosphate. 


LIVESTOCK AND LIVESTOCK PRODUCTS 


The principal farm animals, other than work stock, are dairy and 
beef cattle, chickens, turkeys, hogs, and sheep. Table 3 gives the 
number of livestock on farms for stated years. 

242915-—55—2 
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TasE 3.—Vumber of livestock on farms of Dutchess County, N. Y.,in 
stated years 


Livestock 1920 1930 1940 1950 
Number Number Number 
4, 858 13,998 1, 745 
98 140 29 
37,913 | 135, 311 41, 780 
6, 788 22, 655 2, 664 
144 (3) @) 
5, 794 42,870 3, 894 
1212, 740 | 4210, 812 | 4 224, 327 
Other poultry_-.--.-.------.-- 10, 928 9, 848 13, 064 § 2,379 
Beehives__.._...-.---.-------- 2, 692 2, 180 1, 369 () 
1 Over 3 months old. 4 Over 4 months old. 
2 Over 6 months old. 6 Turkeys only. 


3 Not reported. 


The Holstein is the prevailing breed of dairy cattle, followed by 
Guernsey and Jersey. There are few Ayrshires, and only one herd 
of Brown Swiss. Approximately 90 percent of all the dairy herds 
are accredited. Two dairy-herd improvement associations included 
94. herds, or 2,489 cows with an average production of 9,000 pounds of 
milk in 1938. 

Census reports for 1950 show that 168,041,048 pounds of whole milk 
and 45,996 pounds of butterfat were sold in 1949. The total number 
of milk cows on farms in 1950 was 23,422. 

Most of the beef herds, mainly Aberdeen Angus, are kept by wealthy 
farmers. The industry was started about 25 years ago at, Briarcliff 
Farms, and many Aberdeen Angus were then imported from Scotland. 
A small percentage of the beef cattle were brought in from Virginia 
and Maryland, but about 95 percent of the Angus cattle now kept are 
from the Briarcliff stock. Pormerly the market was for breeding 
stock, but most of the beef cattle are now sold to local_or New 
York City markets as baby beef (14 to 18 months old). Breeding 
stock is sold when 1 to 8 years old. 

Poultry raising is one of the leading industries in the county. 
Most of the poultry is raised in the western part of the county and 
in La Grange and Pleasant Valley towns (townships). The common 
breeds, in order of importance, are White Leghorn, Rhode Island Red, 
Barred Rock, and White Rock. White Leghorns are the principal 
egg-producing stock; some of the good commercial flocks average 
940 eggs per hen. One organized poultry-improvement association 
is functioning. 

Census reports for 1950 show that 2,264,610 dozens of eggs and 
365,436 chickens were sold in 1949. Eggs are sold in Yonkers, Tarry- 
town, and White Plains; chickens, to meat markets and dealers in 
live poultry. 

There are few commercial hog farms in the county. Chester White, 
Berkshire, and Hampshire are the important pure breeds. The meat 
is marketed locally. 
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Most of the sheep—Southdown, Cheviot, and Shropshire breeds— 
are raised in the central part of the county, in East Fishkill, La 
Grange, Milan, Union Vale, and Rhinebeck. All mutton is sold 
locally. Census reports for 1950 show that 8,956 pounds of wool were 
shorn in 1949. Wool is shipped to Boston or sold in the county. 

In 1950 there were 1,745 horses and colts on farms, or a little 
more than half the number reported in 1945. Most of the purebred 
horses are kept by owners of estates and used for breeding. Many 
are Percherons imported from France, Belgians from the West, and 
Suffolks and Clydesdales from the South. The county has a num- 
ber of good stallions. Most horses on the farms are cross-breeds from 
the West, and few replacements are raised locally. 


TYPES OF FARMS 


According to reports for the 1950 census, there are 1,729 farms 
in the county, classified as follows: 


Cash-grain 
Vegetable_____. 
Fruit-and-nut. 97 
Dairy_..___-. 770 
DOW aie ciire wirinee ade ewasaebdne eden en ebeleneeuesanses 151 
Whivestock2- =. 22620532 el ee ose cede eked e sees: 80 
General farms: 
Primarily Cropssseu cesses sete e nose nossa eeesbesneeke3s 26 
Primarily livestock. ___-..---___-_-------.-<---22--~<.--4=5346 5 
Crop and livestock... se ee ee einai 18 
Miscellaneous and unclassified___----.------..-__----_-----.------ 521 


There are many double-enterprise farms in the county—dairy-fruit, 
dairy-vegetable, dairy-poultry, or fruit-poultry. Dairy farms, the 
leading type, are distributed throughout the county but are concen- 
trated chiefly in the limestone area along the Harlem Valley in 
the towns (townships) of Amenia, Northeast, Dover, and Pawling. 
The farms are on the Pittsfield, Wassaic, Dover, Amenia, Kendaia, 
and Lyons soils of the uplands; the Palmyra, Copake, and Braceville 
soils of the outwash knolls and terraces above the streams; and the 
Chagrin, Eel, and Wayland soils of the stream flood plains. 

The principal poultry centers are in the towns of Red Hook, Rhine- 
beck, Hyde Park, Poughkeepsie, La Grange, and Pleasant Valley. 
The most important beef cattle farms are in the towns of Pine Plains, 
Stanford, Washington, and Beekman. The fruit farms are located in 
the towns adjacent to the Hudson River and in the valleys and west- 
ern parts of the towns immediately east of the towns along the Hudson 
River. The principal soils on which fruit is raised are the Hudson, 
Rhinebeck, Hoosic, and Copak on the high lacustrine and outwash 
terraces above the Hudson River and the Cossayuna, Troy, and Albia 
soils of the uplands. Some fruit is grown on Dutchess and Pittstown 
soils, upland soils developed chiefly from acid slate and shale. 


LAND USE AND FARM TENURE 


The total land area in farms has decreased from 436,730 acres in 
1920 to 308,763 in 1950. The decrease results from the rise in 
industries and the movement of farm population to the cities. In- 
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creased industrial activity has created a scarcity of farm labor and 
necessitated increases in farm wages. 

Some of the poorer farms, particularly those in the central part 
of the county on the shallow Nassau and associated soils, have been 
abandoned and are now idle or in woodland. The rural population, 
however, has increased through suburbanization and an influx of 
summer residents. Much of the abandoned land has been bought 
by nonresidents from the city for use as summer homes and camps. 
In some sections there is a trend toward farming the land in large 
estates. The park system has increased with establishment of five 
parks in recent yeav's. 

The size of farms has increased gradually from an average of 140.2 
acres in 1920 to 175.7 acres in 1950. During this period the number 
of farms has declined from 3,114 to 1,729. 

Census reports for 1950 show distribution of the land in farms as 
follows: 


Acres 

Cropland harvested____...-.----..--~---.--------------- +--+ 103,430 
Cropland used only for pasture (including rotation pasture) -_-_.- 39,976 
Cropland not harvested and not pastured__........-------_--.4-- 19,504 
Woodland pastired un nnnmenneonen nce oe eee 11,919 
Woodland not pastured__-_.--_-_--__---_---.__.-----~---------- 57,653 
Other pasture (not cropland and not woodland) __~.---..---_-.-- 46,221 
Other land (house lots, roads, wasteland, and so on)_----______-- 25,060 
Total land in fat ms i220 2o 5-2 sec ee ee 303,763 


Of the 1,729 farms in the county in 1950, 70 percent were operated 
by full owners, 18.7 percent by part owners, 3.9 percent by managers, 
and 7.4 percent by tenants. Of the 128 farms operated by tenants 
in 1950, 88 were held by cash tenants, 1 by share-cash tenant, 4 by 
share tenants and croppers, and 35 by unclassified tenants. 

The prevailing systems of renting farms, other than for cash, vary 
considerably. On many farms the owner furnishes the land, livestock, 
and equipment and shares the income equally with the operator, who 
furnishes labor, fertilizers, and feed. Numerous other arrangements 
are made for furnishing equipment, stock, fertilizers, and feeds and 
sharing the income between owner and operator. 


FARM EQUIPMENT 


Tractors and trucks have replaced horses on many farms. In 1950, 
2,527 tractors were reported ‘on 1,247 farms, and 1,886 motor trucks 
on 1,108 farms. On 1,382 farms, there were 2,670 automobiles. Most 
farms that have tractors have plow, harrow, and cultivator attach- 
ments. A few farms, especially the estates, have other power attach- 
ments. The average farm is equipped with a plow, cultivator, harrow, 
wagon, hay rake, and a team or tractor. Most farms have hay loaders 
and manure spreaders, None have combines. 

In the poorer sections, especially in regions of shallow soils and 
in the mountains, there has been little improvement of farms, build- 
ings, equipment, or fences. In the fruit and main dairy regions, 
fences, buildings, and equipment are well kept. The use of one-strand 
electric fences has reduced the labor costs and time spent in mainte- 
nance of fences. 
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SOIL SURVEY METHODS AND DEFINITIONS 


Soil surveying consists of the examination, classification, and map- 
ing of soils in the field. The soil scientist walks over the area at 
intervals not more than one-quarter mile apart and bores into the soil 
with an auger or digs holes with a spade. Each boring or hole shows 
the soil to consist of several distinctly different layers, called horizons, 
which collectively are known as the soil profile. Each of these layers 
is studied carefully for the things about it that affect plant growth. 
The color of each layer is noted. The darkness of the topmost layer 
is usually related to its content of organic matter; streaks and spots 
of gray, yellow, and brown in lower layers generally indicate poor 
drainage and poor aeration. 

Texture, or the content of sand, silt, and clay in each layer, is first 
determined by the way it feels when rubbed between the fingers and 
may be checked by mechanical analyses in the laboratory. Texture 
has much to do with the quantity of moisture the soil will hold avail- 
able to plants, whether plant nutrients or fertilizers will be retained 
in forms available to plants or will be leached out, and how hard or 
easy the soil will be to cultivate. Structure, or the way the soil gran- 
ulates, and the amount of pore, or open, space between particles 
indicate how easily plant roots penetrate the soil and how readily 
water enters it. Consistence, or the tendency of the soil to crumble 
or to stick together, indicates whether it is difficult to keep the soil 
open and porous under cultivation. 

The kind of rock material from which the soil has developed (its 
parent material) affects the quantities and kinds of plant nutrients 
the soil may have naturally. Simple chemical tests show how acid 
the soil is. The depth to bedrock or to compact layers is deter- 
mined. The quantity of gravel or rocks that may interfere with cul- 
tivation, the steepness and kind of slope, the quantity of soil lost by 
erosion, and other external features are observed. 

On the basis of all these characteristics, soil areas much alike in 
kind, thickness, and arrangement of their layers are mapped as one 
soil type. Some soil types are separated into two or more phases. 
For example, if a soil type has slopes that range from 38 up to 12 
percent, the type may be mapped in two phases, an undulating phase 
(3- to 8-percent slopes) and a gently rolling phase (8- to 12-percent 
slopes) ; or a soil that has been eroded in places may be mapped in 
two or more phases, an uneroded or normal phase (denoted by the 
name of the soil type only), an eroded phase, and perhaps a severely 
eroded phase. <A soil type will be broken into phases primarily 
because of differences in the soil other than those of kind, thickness, 
and arrangement of layers. The slope of a soil, the frequency of 
outcropping bedrock, the extent of erosion, or artificial drainage are 
examples of characteristics that might cause a soil type to be divided 
into phases. 

Two or more soil types may have similar profiles; that is, the soil 
layers may be nearly the same, except the texture, especially of the 
surface layer, will differ. As long as the other characteristics of 
the layers are similar, these soils are considered to belong in the 
same soil series. A soil series therefore consists of all the soil types 
that have about the same kind, thickness, and arrangement of layers, 
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except for texture, particularly of the surface layer, whether the num- 
ber of such soil types be only one or several. 

The name of a place near where a soil series was first found is 
chosen as the name of the series. Thus, Hoosic is the name of a 
deep, porous, well-drained acid soil series found on deposits of water- 
laid sand and gravel first mapped near a place named Hoosic. Four 
types of the Hoosic series are found—Hoosic gravelly loam, Hoosic 
fine sandy loam, Hoosic gravelly sandy loam, and Hoosic loam. They 
differ in texture of surface soil, ag their names show. Hoosic gravelly 
loam is divided into phases because some of it is nearly level and un- 
dulating, some is rolling, some is hilly, and some is steep. 

When very smali areas of two or more kinds of soil are so intri- 
cately mixed that they cannot be shown separately on a map of 
the scale used, they are mapped together, and the areas of the mixture 
are called a soil complex. Nassau-Cossayuna gravelly loams is a com- 
a of Nassau gravelly loam and Cossayuna gravelly loam in Dutchess 

ounty. 

Areas such as bare rocky mountainsides, tidal marsh, or dune sand 
that have little true soil are not designated by series and type names 
but are given such descriptive names as Rough stony land (Glouces- 
ter, Hollis, and Chatfield soil materials) and Tidal marsh, fresh- 
water phase. 

The soil type, or where it is subdivided, the soil phase, is the unit 
of mapping in soil surveys. It is the unit, or the ied of soil, that 
is most nearly uniform and has the narrowest range of characteristics. 
For this reason land use and soil management practices can be more 
definitely specified for the type (or phase) than for broader groups 
of soil that contain more variation. One can say, for example, that 
soils of the Dutchess series need lime for alfalfa. More specifically, 
it can be said that Dutchess gravelly silt loam, undulating and rolling 
phases, have mild slopes, need lime, and are suited to row crops 
grown in rotation with small grains and hay; whereas Dutchess 
gravelly silt loam, hilly phase, has slopes that fall more than 15 
feet in 100, is hard to work with heavy machinery, erodes easily, 
and should be used principally for long-term hay or pasture. All 
these phases are included in the Dutchess series, 


THE SOILS OF DUTCHESS COUNTY 


The soils of Dutchess County differ greatly in characteristics and 
suitability for use. Silt loam textures predominate, although tex- 
ture varies from gravelly sandy loam to silty clay loam. Generally 
several associated soils occur in complex patterns. With the excep- 
tion of some of the most nearly level ones, most of the soils that 
have been cultivated are slightly to moderately eraded. 

The differences of outstanding significance to agriculture are depth 
to bedrock, drainage, and slope. More than 70 percent of the soils 
are well-drained. Nevertheless, small areas of poorly or very poorly 
drained soil may occur in such complex association that use of the 
well-drained soils is controlled by the wet areas. 

Approximately 35 percent of the soils are shallow over bedrock 
and have limited use. About 35 percent are hilly or steep (slopes 
greater 15 percent) and have limited capability for use. More than 
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50 percent are undulating to rolling (5- to 15-percent slopes), and 
less than 15 percent are nearly level (0- to 5-percent slopes). 


SOIL SERIES AND THEIR RELATIONS 


The soils of Dutchess County are comparatively young, and their 
characteristics are strongly influenced by the kind of material from 
which they were derived. This material was accumulated largely by 
glacial action. : 

Most of the upland is covered by ground-up rock, which was pul- 
verized by the crushing action of millions of tons of ice as the glacier 
advanced. This material was left as a mantle of varying thickness 
when the glacier melted and is called glacial till. It isa mixture of fine 
and large pieces of rock, with no evidence of sorting. The value of 
this till as a source of plant nutrients is strongly influenced by the 
kind of rock from which it came. In Dutchess County the upland 
glacial till is derived mostly from the local rock. A close relationship 
exists between the kinds of bedrock and the kinds of soil. 

Water from the melting glacier flowed out in torrents southward 
along natural valleys, carrymg with it huge quantities of ground-up 
and broken rock. As the speed of the waters slackened, these materials 
were deposited in layers. The heavier pieces were deposited first and 
gave rise to deposits of layered sand and gravel, called glacial outwash. 
This is the parent material of a second broad group of soils, the highly 
productive nearly level soils that occupy much of the valleys. 

In places near the Hudson River were lakes into which fine material 
was washed. This material settled as layers of silt, clay, and fine sand, 
or lake-laid (lacustrine) sediments, which gave rise to a third group. 

The present streams carry sediments, and through the centuries they 
have laid these down on the first bottoms during floods. This recent 
alluvium is the parent material of a fourth broad group of soils. 

Plants and water-loving animals have died and settled to the bottom 
of ponds at spots throughout the county to develop into organic soils— 
the mucks—which constitute the fifth group of soils. 

Within an area in which one kind of parent material exists, dif- 
ferences in drainage have influenced the speed and kind of soil forma- 
tion. Differences in the removal of plant nutrients, in the kind of 
plants that grow, in rate of decomposition, in rate and kind of ac- 
cumulation of organic matter, and in other factors have gradually 
caused the formation of several different kinds of soil from any one 
kind of parent material. 

Table 4 gives a general idea of the nature and relations of soil series 
of the county. Soils grouped together in this table may differ in 
physical characteristics and in requirements for use and manage- 
ment. Each major group shown in table 4, as well as subgroups with- 
in the major groups, is discussed in the text. The order of discussion 
follows the order in table 4; that is, the soils in each subgroup are dis- 
cusssed in order of drainage, the well-drained soils first and the very 
poorly drained last, 


SOILS DEVELOPED FROM GLACIAL TILL AND WEATHERED ROCK 


The soils developed from glacial till and weathered rock are by far 
the most extensive in the county. The group includes all soils whose 
parent materials are mainly deposits of fine earth, sand, gravel, and 
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stone in unassorted mixtures. This group has been divided into six 
subgroups on the basis of kinds of rocks contributing. 


SOILS FROM SCHIST 


The soils developed from schist occur in the eastern part of the 
county, mainly on the tops and slopes of Quaker Hill and Chestnut 
Ridge. They occupy about 614 percent of the county. The low plant- 
nutrient content of the schist rock is reflected in the soils, which gen- 
erally need applications of lime and complete fertilizer. 

The Paxton soils are deep and, as indicated by their uniform 
bright yellowish-brown subsoil, are well-drained. Water penetrates 
rapidly enough to provide fair aeration, even though the subsoil is 
compact. 

The well-drained Charlton soils are associated with the Paxton 
but are shallower (3 to 6 feet deep over bedrock). Charlton soils have 
an. open friable subsoil. 

The well-drained Hollis soils, occurring in association with both 
Charlton and Paxton soils, resemble very shallow Charlton soils. 
haerd depth to bedrock is less than 2 feet, and rock crops out fre- 
quently. 

On the gentler slopes, in association with the well-drained Paxton, 
Charlton, and Hollis soils, is the moderately well-drained to imper- 
fectly drained Woodbridge soil. The Woodbridge soil has a very com- 

act subsoil below 20 to 24 inches. It is comparable to Paxton and 

‘harlton soils in depth, but its surface soil is grayer, and the subsoil 
below depths of 15 to 18 inches is streaked and mottled with yellow and 
rusty brown, which indicates periodic saturation with water below 
those depths. 

The black-surfaced very poorly drained Whitman soil occurs in 
Jevel areas or depressions. Its gray highly mottled subsoil indicates 
waterlogging most of the year. 


SOILS FROM GRANITE AND GNEISS 


The soils developed from granite and gneiss occur on the Housatonic 
highlands in the eastern part of the county, on the Hudson highlands 
in the southern part, an on Stissing Mountain in the north-central 
part. The parent material contains a high proportion of quartz and 
relatively less of minerals bearing plant nutrients. ‘The resultant soils 
are correspondingly acid and low in fertility. 

The Gloucester soils are the deepest among those developed from 
granite and gneiss, or comparable in depth to the Charlton soils of the 
group developed from schist. Gloucester soils are open and porous 
throughout and are well drained. 

The well-drained shallow Chatfield soils are associated with the 
Gloucester. Chatfield soils are less than 2 feet thick over bedrock 
and may have outcrops of bedrock. 

The moderately well-drained to imperfectly drained Woodbridge 
soil occurs in this group and, as previously mentioned, with the group 
of soils developed from schist. The Woadbsidze soil is on gentle slopes 
and is mottled below depths of 15 to 18 inches. The black-surfaced 
very poorly drained Whitman soil, developed from schist materials, as 
well as from granite and gneiss, occurs in flats and depressions. 
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SOILS FROM ACID SHALE AND SLATE 


The soils that developed from acid shale and slate occupy a broad 
band extending through the central part of the county from the 
Columbia County line to the valley of Fishkill Creek. They occupy 
about 29 percent of the county. These soils are moderately to strongly 
acid and low in plant nutrients. Textures are commonly silt loam, 
or slightly heavier than those of the soils derived from granite and 
gneiss, and the capacity to hold water and plant nutrients is corres- 
pondingly greater. 

The Bernardston are very deep slightly compact well-drained soils 
on the long slopes of high oblong hills. The well-drained Dutchess 
soils associated with them are only moderately deep (3 to 6 feet over 
bedrock) and have short choppy slopes. The well-drained Nassau soils 
are generally less than 2 feet thick over bedrock and have numerous 
outcrops. 

The moderately well-drained to imperfectly drained Pittstown 
soils, which are moderately deep to deep, occur on long gentle slopes in 
association with Bernardston soils, and in more gently sloping areas 
with Dutchess soils. The brown surface soil and bright brownish- 
yellow subsoil to depths of 15 or 18 inches indicate that Pittstown soils 
have good aeration. Below that depth, however, are mottles and 
splotches of rusty brown and gray that indicate a high water_table 
part of the time. Drainage is good enough to permit using the Pitts- 
town soils for crops. 

Associated with the Pittstown soils is the Stissing soil. Its poor 
drainage is indicated by the gray or dark brownish-gray surface soil 
and the high degree of mottling with gray and rusty brown below 
depths of 8 to 10 inches. Unless artificially drained, Stissing soil is 
used mainly for hay and pasture. For the associated Mansfield soil 
of the depressions, a black surface soil and a gray highly mottled sub- 
soil indicate very poor drainage. 


SOILS FROM CALCAREOUS SANDSTONE AND SLATE 


Soils from calcareous sandstone occupy a broad belt in the western 
part of the county. They lie east of the area occupied by slate and 
shale and cover about 20 percent of the county. In physical charac- 
teristics they are similar to comparable soils derived from acid shale 
and slate, but they contain much more lime and presumably more 
of other plant nutrients, so they are considered more fertile. The 
deep subsoils are slightly acid or neutral, and the surface soils are 
moderately acid. 

The deep well-drained Troy soils have a moderately compact sub- 
soil; they occupy areas on the uniform slopes of long high hills like 
those occupied by Bernardston soils of the acid shale and slate group. 
Cossayuna soils are also well-drained, but they have less compact 
subsoil than the Troy and are shallower (3 to 6 feet) to bedrock. 

The shallow well-drained Staatsburg soils, less than 2 feet thick, 
are associated with the Troy and Cossayuna soils. Like the Nassau 
soils, the Staatsburg are characterized by many bedrock outcrops. 

Associated with the well-drained soils mentioned in the preceding 
paragraphs are the moderately well-drained to imperfectly drained 
Albia soils. Albia soils have a mottled subsoil and brown surface 
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soil. al are sufficiently well-drained for use as cropland and are 
comparable in drainage to the Pittstown soils, which were derived 
from acid shale and slate. 

The Boynton soils are poorly drained, have gray or dark grayish- 
brown surface soil, and are mottled within 8 or 10 inches of the sur- 
face. They are comparable in drainage to the Stissing soils of the 
acid shale and slate group. 

The very poorly drained black-surfaced Mansfield soil has a gray- 
mottled subsoil. As indicated in table 4, the Mansfield soil developed 
both from calcareous sandstone and slate and from acid shale and 
slate. 

SOILS FROM LIMESTONE AND SLATE 


The very deep well-drained Stockbridge soils occur in scattered 
areas throughout the eastern half of the county in association with 
soils of the acid shale and slate group and of the limestone group. 
They are comparable to Bernardston soils, acid shale and slate group, 
and like them, occupy broad hills with uniform slopes. The limestone 
is suflicient to make them neutral or calcareous in the lower subsoil, 
as are soils of the Troy series. Unlike the Troy soils, their source 
of lime is mainly limestone, not calcareous sandstone. 


SOILS FROM LIMESTONE 


The soils from limestone have developed from glacial till in which 
the principal rock material is limestone. These soils generally have 
a calcaneaue subsoil, though the plowed layer may be slightly to mod- 
erately acid. They are darker in color and generally “stronger” 
than the soils derived from till that contains Jess lime. 

The very deep well-drained Pittsfield soils are not extensive but 
among the most productive in the county. In association with them, 
where the limestone in the till is mainly crystalline (approaching a 
marble), the sandy well-drained Dover soils have developed. Dover 
soils vary from a few inches to 6 feet deep over bedrock. Areas less 
than 2 feet thick over bedrock are characterized by many outcrops 
and are separated from the deeper Dover soils as a mie type. The 
well-drained Wassaic soils—heavier textured than the Dover—have 
developed where the limestone in the till is not crystalline. Like 
the Dover, the Wassaic soils vary from a few inches to 5 or 6 feet 
in thickness, and a ledgy Wassaic type is separated from the deeper 
Wassaic soils. 

The Amenia soil occupies flat or gently sloping moderately well- 
drained to imperfectly drained areas. It has a brown surface soil 
and mottling below 15 or 18 inches. The poorly drained Kendaia 
soil has a dark-gray surface soil and mottling below 8 or 10 inches. 
The very poorly drained Lyons soil has a black surface soil and a 
gray-mottled subsoil. 


SOILS DEVELOPED FROM GLACIAL OUTWASH 


The soils developed from glacial outwash occur mainly as broad 
nearly level plains or hilly and hummocky kames in the valleys. 
They were derived from layered sands and gravel deposited by run- 
ning water during the melting of the glacier. They are not so ex- 
tensive as the soils derived from glacial till, but their favorable relief 
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and general productivity place them among the best soils in the 
county. 
SOILS FROM GRANITE AND GNEISS 


The glacial outwash soils derived chiefly from granite and gneiss 
are the Merrimac. These sandy soils are deep, strongly acid, and 
well-drained or excessively drained. They have developed from 
glacial outwash from granite and gneiss materials. They are loose 
and open throughout and are underlain by deep beds of layered sands 
and gravel. They are low in content of plant nutrients and are 
inclined to be droughty. The hilly and steep phases were formerly 
recognized as a separate series, the Hinckley. 


SOILS FROM ACID SHALE AND SLATE 


Glacial outwash soils derived chiefly from acid shale and slate occur 
mainly in the western half of the county in the valleys of Fishkill 
and Wappinger Creek and on the high terraces along the Hudson 
River. They are deep and moderately to strongly acid throughout. 
They are underlain at depths between 2 and 4 feet by layered beds 
consisting of rounded pieces of slate, shale gravel, and sand. 

The well-drained Hoosic soils range from gravelly sandy loam to 
loam in texture. They are not naturally high in plant nutrients but 
respond well to fertilization and are highly productive when properly 
managed. Their good internal drainage is indicated by the uniform 
brown to yellow colors of the profile. The hilly and steep phases were 
formerly recognized as a separate series, the Otisville. 

In small depressions and flats associated with the Hoosic soils are 
areas with very compact substrata below 24 or 30 inches. These areas 
were mapped as Braceville, Hero, and Phelps silt loams, undifferenti- 
ated. The moderately well to imperfectly drained bodies of Brace- 
ville soil occur where internal drainage is retarded only enough to 
cause mottling with rusty brown and gray in the subsoil below clepths 
of 15 to 18 inches. The Hero and Phelps soils, though mapped in 
the undifferentiated unit, did not develop from acid shale and slate, 
so are mentioned with their appropriate groups. 

The Red Elook soil occurs where a high water table is maintained 
for long periods; its surface soil is dark gray or dark grayish brown, 
and its subsoil is mottled to within 8 or 10 inches of the surface. The 
Atherton soil is in the more poorly drained depressions; its surface 
soil is black, and its subsoil is gray or mottled gray and brown 
throughout. 


SOILS FROM CALCAREOUS SANDSTONE, LIMESTONE, AND SLATE 


The glacial outwash soils derived chiefly from sandstone, limestone, 
and slate are the Copake and Hero. The Copake soils are comparable 
to the Hoosic soils in being deep, well-drained, and underlain by 
stratified gravel and sand. They differ, however, in having free lime 
at. depths of 8 to 8 feet, and in having a slightly less acid surface soil. 
The hilly and steep phases of Copake soil were formerly recognized 
as belonging to the Schodack series. The Hero soils, mapped in an 
undifferentiated group with Braceville and Phelps soils, have devel- 
oped from materials similar to those of the Copake soils, but they 
as or flats and are moderately well to imperfectly 

rained. 
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SOILS FROM LIMESTONE 


Glacial outwash soils derived chiefly from limestone occur mainly 
along the Harlem River, where they are associated with the high-lime 
soils derived from glacial till. Like other soils developed from out- 
wash materials, these are underlain by layered deposits of sands and 
gravel. Limestone, however, is the principal rock constituent, and 
the soils are correspondingly less acid. Their surface soils range 
from slightly acid to alkaline, and free lime is generally encountered 
at depths between 18 and 36 inches. 

In this group, only the well-drained Palmyra soils are mapped 
separately. The Phelps is mapped in an undifferentiated soil group 
with the Braceville and Hero. In depth and drainage, Palmyra soils 
are comparable to the Hoosic and Copake, but they have a higher 
content of lime, lower acidity, and genevally a better supply of other 
plant nutrients than either of these. The hilly and steep phases of 
Palmyra soil were formerly recognized as members of the Groton 
— SOILS DEVELOPED FROM LAKE-LAID SEDIMENTS 

The soils developed from lake-laid sediments cover less than 8 
percent of the county. They occur mainly near the Hudson River 
where a lake existed during the melting of the glacier. 


SOILS FROM CALCAREOUS SILT AND CLAY 


The deep heavy-textured soils developed from lake-laid calcareous 
silt and clay have a moderately acid silt loam or silty clay loam surface 
soil underlain by a slightly acid silty clay subsoil that becomes alkaline 
or calcareous with depth. Interbedded layers of silt and clay are 
generally found at depths greater than 40 or 50 inches. Heavy tex- 
tures contribute to slow movement of water and result in imperfectly 
or poorly drained soils, 

Goel structure permits fair to good internal drainage in the Hud- 
son soils, which are characterized by a uniform gradation of color 
from the grayish-brown surface soil through a brown subsoil to a 
slightly reddish-brown substratum. 

The imperfectly drained Rhinebeck soils have a light-brown sub- 
soil that is highly mottled below 10 inches, an indication of saturation 
with water for short periods. 

The Madalin soils have still slower internal drainage than the 
Rhinebeck, so are classified as poorly drained. The Madalin surface 
soil is dark grayish brown, and the subsoil is mottled with rusty 
brown and gray within 6 or 8 inches of the surface. External drainage 
also is slow for Rhinebeck soils. 

The Livingston soil occurs in slightly depressed areas that have 
very poor drainage; it has a black surface soil and strong mottling 
throughout the dominantly gray subsoil. 


SOILS FROM SAND AND GRAVEL OVER CLAY 


The soils developed from lake-laid sand and gravel over clay are 
the Claverack, Colonie, and Elmwood. They formed where streams 
flowed into glacial lakes and deposited sand and gravel over the clay 
that had previously settled. 
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The moderately well to imperfectly drained Claverack soil 
developed where thin deposits of mixed acid and calcareous sand and 
gravel were deposited. The substratum of silt and clay generally hes 
within 814 feet of the surface and retards internal drainage enough 
to cause mottling in the yellowish-brown subsoil below depths of 15 to 
18 inches. Enough calcareous material was present to result in an 
ogg reaction at 36 inches, though the surface soil is moderately 
acid, 

Colonie soils have developed where mixed acid and calcareous sands 
were 4 to 7 feet deep over clay. Colonie soils have good internal drain- 
age. Their sandy dark grayish-brown surface soil is acid, but the 
light-brown subsoil is neutral at depths of 84% to 4 feet. 

The acid moderately well to imperfectly drained Elmwood soil 
developed where thin deposits of acid sand settled over clay. Its 
strongly acid dark-brown surface soil gives way to a light yellowish- 
brown acid sandy subsoil, strongly mottled below 18 inches. Inter- 
bedded silt and clay occur below 30 to 50 inches, and the upper part of 
the heavy substratum is moderately acid. 


SOILS DERIVED FROM RECENT ALLUVIUM 


New sediments are frequently deposited on the first bottoms along 
streams, and these give rise to alluvial soils. Alluvial soils are young, 
and since they consist of sediments relatively unaltered except for some 
accumulation of organic matter in the topmost layer, they are high 
in most plant nutrients. 


SOILS FROM ACID MATERIAL 


The soils developed from acid recent alluvium are the Poultney, 
Ondawa, Pawlet, Housatonic, and Saco. They occur in parts of the 
county where the soils of the upland are mainly acid. ‘The sediments 
from which they have developed were washed from the upland soils 
by streams during floods. All these alluvial soils are acid because they 
have formed from sediments washed from acid upland soils. 

The Poultney and Ondawa soils, the higher lying of these alluvial 
soils, are well drained, acid throughout, open, and porous. Colors 
grade from dark brown to light brown with depth. 

The moderately well-drained to imperfectly drained Pawlet soil 
is associated with the Poultney and Ondawa, commonly a little farther 
baek from the streams. Pawlet soil has a mottled subsoil below 15 
to 18 inches. 

The poorly drained Housatonic soil occurs where drainage is poor 
enough to cause a grayish-brown surface soil and mottling of the sub- 
soil within 8 to 10 inches of the surface. 

The Saco soil, still less well-drained than the Housatonic, has a 
black surface soil and strong mottling extending from the surface 
downward. Gray predominates below 20 inches. 


SOILS FROM NEUTRAL OR ALKALINE MATERTAT, 


The alluvial soils developed from neutral or alkaline material are 
the Genesee, Wayland, Chagrin, Hel and Lobdell. They occur in first 
bottoms where streams draining areas of high-lime soils deposit their 
ora In reaction these alluvial soils range from alkaline to 
neutral. 
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The Genesee is a well-drained soil derived almost entirely from ma- 
terial washed from high-lime soils. It grades from neutral in the 
dark-brown surface soil to alkaline in the light-brown subsoil. 

The well-drained Chagrin soils developed from sediments consisting 
of mixed acid and alkaline materials. They commonly have a mod- 
erately acid surface soil but a neutral or alkaline subsoil. They are 
intermediate in acidity between the strongly acid Poultney soil and 
the neutral Genesee. 

The Eel and Lobdell are moderately well-drained to imperfectly 
drained soils associated with the Genesee and Chagrin soils respec- 
tively. They have a slightly lighter, or more grayish-brown, surface 
soil than their well-drained associates, They have a light-brown sub- 
soil, which is highly mottled with gray and brown below depths of 
12 to 18 inches. 

The Wayland soil occurs in poorly and very poorly drained areas 
on bottom lands. It has a dark grayish-brown to black surface soil 
and is highly mottled from the surface downward. Gray predominates 
in the lower subsoil. 


SOILS DEVELOPED FROM ORGANIC MATERIAL 


Soils developed from organic material occur in old ponded areas. 
Accumulations of plant and animal remains have, in many places, filled 
the lake or pond and decomposed into black stable deposits of muck. 
The deep areas of muck that have a neutral or only slightly acid 
reaction are classified as Carlisle muck. Deposits of strongly acid 
organic material that are more than-30 inches thick over mineral soil 
or bedrock are classified as Muck, acid deep phase; those less than 
30 inches thick, as Muck, acid shallow phase. 


DESCRIPTIONS OF SOIL UNITS 


In this section each kind of soil or land type shown on the soil map 
of the county is described, and its agricultural relations are discussed. 
General conditions of slope, drainage, or other important features 
affecting use and management are given for each, as well as the loca- 
tion in the county and the association with other soils. Present soil 
management is ciscussed, and requirements for good soil management 
are given. In table 5 the approximate acreage, proportionate extent, 
and use are given for the soil units mapped. 


Albia gravelly silt loam, gently sloping phase (0-8% slopes) 
(Aa).—This deep moderately well drained soil has developed from 
alkaline or slightly calcareous glacial till. It occurs on slightly con- 
cave slopes in association with the Troy soils of soil association CT (see 
fig. 8, p. 164) and on nearly level or slightly concave gentle slopes in 
the Cossayuna association. Small areas occur throughout the regions 
occupied by calcareous sandstone soils, but most areas extend south- 
west of Pleasant Valley to Fishkill and southwest of Verbank to 
Hopewell Junction, where they occur on drumlins or hills similar to 
those occupied by the Troy soils. 

The surface soil in sodded areas is dark brown, friable, and about 
10 inches thick, The subsoil extending from 10 to 20 inches is light- 
brown gravelly firm but friable silt loam easily penetrated by roots. 
Below 20 inches to a depth of 48 inches the subsoil is compact, brown 
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Taste 5.—Approvimate acreage, proportionate extent, and use of 
soils of Dutchess County, N.Y. 


[All estimates made at the time the county was surveyed.] 


Soil 


Albia gravelly silt loam: 
Gently sloping phase..-._---- 
Sloping phase____.-----.---- 
Alluvial soils, undifferentiated ___ 
Amenia silt loam_--.-----~---- 
Atherton silt loam__--.--.~---- 
Bernardston gravelly silt loam: 
Sloping phase..._.---------- 
Moderately steep phase - -~___ 
Eroded moderately steep 
phase..-2.22--lsun le 
Boynton gravelly silt loam____-_ 
Braceville, Hero, and Phelps silt 
loams, undifferentiated_-._- 
Carlisle muck._-..-------.---- 
Chagrin silt loam.___.--..---_- 
Chagrin gravelly loam, alluvial 
fan phase-.-._._---------- 
Charlton gravelly loam: 
Undulating and sloping phases. 
Moderately steep phase - -- 
Steep phase--..-..-.-------- 
Charlton stony loam, moder- 
ately steep phase..-.--_--- 
Chatfield stony loam: 
Ledgy rolling phase__-_-.---- 
Ledgy hilly phase____-..---- 
Claverack gravelly loam.._----- 
Colonie fine sandy loam: 
Nearly level phase.__-.------ 
Rolling phase.....------..-- 
Hilly and steep phases -----_-- 
Copake fine sandy loam, nearly 
level and undulating phases- 
Copake gravelly loam: 
Nearly level and undulating 
PlSs6S on ees lessee eS 
Rolling phase.-.---.-.---.-- 
Hilly phage ou wc oc wees 
Steep phase.....-----.------ 
Cossayuna fine sandy loam, un- 
dulating and rolling phases- 
Cossayuna gravelly loam: 
Undulating and rolling phases. 
Eroded undulating and rolling 
POASOH. 6 on one en ween 
Hilly phase.c..- 2526 2se5h5 
Eroded hilly phase. ceshsomesse 
Cossayuna stony silt loam: 
Rolling phase_..---.-------- 
Hilly phase_...-..---------- 
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693 
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TasLe 5—Approximate acreage, proportionate extent, and use of 
soils of Dutchess County, N. Y.—Continued 


Distribution according to uso 


Percent- 
Soil a aunty 
oe aren Crops | Idle te Moot Urban 
Dover fine sandy loam: Acres Percent) Percent; Percent) Percent| Percent 
Rolling phase_____-_-------- 1,112 | 0.21] 47 9| 26 8 10 
Hilly phases... sccadsswesans 282 | . 05 19 12] 51 15 3 
Ledgy rolling phase_.....---- 1,978 | .38 | 17 6} 51 15 11 
Ledgy hilly phase____._----- 3,510 | . 67 7 6; 54] 26 7 
Ledgy steep phase_._._..---- 83 . 16 3 4] 337) 59 1 
Dutchess gravelly silt loam: 
Undulating and rolling phases_| 16,915 | 3.241 50] 26 5 15 4 
Eroded undulating and rolling 
phases. 2.2ceceeeoce es 3, 560 68 5 4} 90 1 0 
Hilly phase___.-..._-_------ 3, 261 62 33 19 20 28 0 
Eroded hilly phase__..---.--- 1,674) .382 | 30 38 25 6 1 
Eel and Lobdell silt loams, un- 
differentiated _._--.----..- 2, 023 . 389 42 6 43 | 7 2 
Elmwood fine sandy loam-_-.--- 359 | .07 | 55 13 12) 11 9 
Genesee fine sandy loam._----.-- 456 . 09 92 0 7 1 0 
Gloucester gravelly loam: 
Rolling phase--_.----------- 1,320 | .25; 34] 31 12 13 10 
Hilly phase......-..-------- 1,349 | .26] 19] 22] 24] 26 9 
Steep phase...2- ns esecses 887 17 12 18 33 31 6 
Gloucester stony loam: 
Rolling phase___._..-------- 1,050 | . 20 91 49 9] 29 4 
Hilly phase.__.-------- 22. gs6 | .17] 6) 38] 11] 41 4 
Steep phase._.._-_..---.---- 890 17 | 22 12 12] 49 5 
Hollis channery loam: 
Rolling phase_.....--------- 2,503 | . 48 10 | 33; 22] 33 2 
Eroded rolling phase_-.---~--- 708 | .14] 16) 42] 19} 23 0 
Eroded hilly phase 1.30 5 24 16 54 1 
Ledgy hilly phase_-_-_._---- 2. 05 2 8 8] 82 0 
Hoosic fine sandy loam, nearly 
level and undulating phases_ 968 19 54 17 8 7 14 
Hoosie gravelly loam: 
Nearly level and undulating 
PHESES .. oie nveonenameed 19,870 | 3.83 | 57 | 17) 138 4 9 
Rolling phase_..------------ 1,678 | .32]| 37] 36] 14] 6 7 
Hilly phase._.__-.---------- 3, 003 . 57 30 28 22 15 5 
Steep phase_-...------------ 2,162 | .41 16} 26 23 33 2 
Hoosic gravelly sandy loam, 
nearly level and undulating 
phases! sce coe ceecl ae 2, 063 40 | 40] 21 4 4 31 
Hoosic loam, nearly level and 
undulating phases_____-_-- 6,240 | 1.19 | 58) 12 9 4 17 
Housatonie silt loam_-__---.--- 2,789 | .53 | 24} 14] 389) 22 1 
Hudson fine sandy loam, gently 
sloping phase._..-..------ 333 |; .06) 36] 38 9) 15 2 
Hudson silt loam: 
Gently sloping phase_____---- 1, 781 341 52) 138 il Il 13 
Rolling phase.--.----------- 631 12 42 18 7 18 15 
Hilly phase__.-------------- 845 16 | 10] 20 7] 61 2 
Hudson silty clay loam: 
Gently sloping phase__-___--- 321 | .06| 43 4) 15 8 30 
Eroded rolling phase......--- 216 | . 04 8 | 59 8 6 19 
Hilly phase. .<-s2scees2oss55 1,219 | . 24 14 2 11 68 5 
Steep phase__-_------------- 89 | .02 0 0 6 | 94 0 
Kendaia silt loam__-_-.-.-----.- ; 1,100 21 25 9 56 9 1 
Livingston silty clay loam______ 1,483 | .28) 20] 19 16) 438 2 
Lyons silt loam--.-----.----.- 2, 489 48 12; 138 | 58) 15 2 
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Tare 5.—-Approximate acreage, proportionate extent, and use of 
soils of Dutchess County, N. ¥Y —Continued 


Distribution according to use 


Percent- 
so ae eee 
area” Crops | Idle Fas. Wood: 
Acres Percent) Percent| Percent] Percent 
Madalin silt loam._.__-__.----- 2,012 | 0.39 0 20 20 20 
Madalin silty clay loam_.------ 1, 242 . 24 53 18 18 9 
Made land__-___-..------------ 1,901] .36 13 | 35 2 9 
Mansfield silt loam_._.--.---..] 14,397 | 2. 76 13 16 30 40 
Merrimac gravelly fine sandy 
loam, nearly level and un- 
dulating phases__.------.- 506 10 43 26 16 10 
Merrimac gravelly sandy loam, 
hilly phase_...._----.----- 242 | .05 7) 36 14 | 33 
Muck: 
Acid deep phase._____------- 4,766 | .91 2 12 9 | 77 
Acid shallow phase_._------- 3,453 | . 66 7 14 14 | 65 
Nassau-Cossayuna gravelly 
loams: 
Undulating and rolling phases_.| 7,370 | 1.41 | 27; 20 | 20 | 23 
Eroded undulating and rolling 
phases. .--.-..--------- 1,556 | .30) 22 | 387) 30 8 
Eroded hilly phases_.-_------ 4,940 | .94 | 20) 27 {| 22; 28 
Nassau slaty silt loam: 
Undulating and rolling phases_| 16,193 | 3.10 19 23 26 30 
Eroded undulating and rolling 
PHASES ..-ncorcmcecsenses 3,229 | . 62 14 | 45 32 8 
Ledgy undulating and rolling 
phases ___.------------ 4, 020 wae 9 17 ali 54 
Ledgy hilly phase_..-----.-- 34, 850 | 6. 67 9 21 17 §2 
Ondawa, gravelly loam, alluvial 
fan phase_-__-_.----------- 443 | .08 | 54 5} 32 5 
Palmyra gravelly loam: 
Nearly level and undulating 
phases_.---...--------- 2, 663 . 51 63 3 23 1 
Hilly phase.----..---------- 973 | .19 | 47 3} 38 2 
Steep phase_..--.-..-------- 621 .12 36 1 47 10 
Pawlet silt loam__...____..---- 3, 514 . 67 89 13 24 22 
Paxton gravelly loam: 
Gently sloping and sloping 
25 ee ee coreea 5, 549 | 1. 06 42 28 21 8 
Moderately steep phase------ 1,836 | .85 25 27 27 20 
Pittsfield gravelly loam: 
Sloping phase___._.--------- 2,226 | .43 | 61 3 | 32 1 
Moderately steep phase_.---- 653 | .12 |) 37 3} bl 7 
Pittsfield-Wassaic gravelly 
loams: 
Undulating and rolling phases.| 5,316 | 1.02 | 52 15 25 5 
Hilly phases_.---..--------- 653 | .12]| 30; 20] 33 13 
Stony and ledgy rolling phases_ 505 | .10] 30 9 55 6 
Stony and ledgy hilly phases__ 245 . 05 5 28 42 25 
Pittstown gravelly silt loam, 
nearly level and gently 
sloping phases_.__-------- 8,060 | 1.54 |] 42] 27 20 9 
Poultney loam__-.------------ 1,100 |) .21 54 7 22 il 
Poultney silt loam_..._.--_-_-- 969 .18 | 60 14 18 6 
Red Hook silt loam_-__..------ 1, 871 .26 | 36 2/| 42 19 
Rhinebeck silt loam...-...----- 1, 133 . 22 58 14 il 5 
Rhinebeck silty clay loam_.__-_- 364 | .07) 62] 18 9| 26 
Rough stony land (Gloucester, 
Hollis, and Chatfield soil 
materials) ..-.--......---- 48,012 | 9.19 1 2 2 95 


Urban 


Percent 


2 
41 
1 
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Tasir 5.—Approaimate acreage, proportionate extent, and use of 
soils of Dutchess County, NV. Y —Continued 


Distribution according to use 


wate Feroent- 
Soll area | county 
area | Crops! Idle 
Acres Percent| Percent 
Saco silty clay loam___-------- 6, 980 | 1.34 21 
Staatsburg gravelly loam: 
Ledgy undulating and rolling 
NASR... coccesecsewces 2,170 . 42 32 23 
Very ledgy rolling phase_..__. 3,588 | . 69 8 9 
Very ledgy hilly phase_-__-_- 2, 563 . 49 8 a 
Steep ledgy land: 
Nassau soil material.-.-.---- 18, 358 | 3. 53 4 9 
Wassaic and Staatsburg soil 
materials. .csesscmeesse 2, 769 . 53 7 4 
Stissing gravelly silt loam-_---- 3,856 | . 74 31 21 
Stockbridge gravelly loam: 
Gently sloping and sloping 
phases. -.-.------------ 14,591 | 2. 79 59 10 
Moderately steep phase_ ..__- 3,828 | .73 385} 10) 
Eroded moderately steep j 
phase. _...------------- 589 | .11) 47 14 
Stockbridge stony loam, sloping 
phase_...---_------------ 627; .12 25 6 
Tidal marsh, fresh-water phase. 460 | .09 0 4 
Troy gravelly loam: 
Gently sloping phase.--_----- 8,873 | .74 62 14 
Sloping phase__.------------ 5,405 | 1.03} 62 | 25 
Moderately steep phase __--- 3, 584 . 69 38 21 
Eroded moderately steep 
phase._-_-------------- 1,821 | .35 | 46 | 22 
Steep phase_.__.------------ 803 15 { 21 17 
Urban land, undifferentiated_-_.-; 1,968 | .38 0 0 
Wassaic gravelly loam: 
Rolling phase.__------------ 6,523 | 1.25 | 26) 20 
Hilly phase_....------------ _ 8,361 | . 64 19 15 
Ledgy rolling phase. .-------- 1,761 | .34] 14 4 
Ledgy hilly phase.----------- 2,119 |} . 40 9 5 
Wayland silt loam__----------- 10, 310 | 1. 97 20 14 
Whitman stony silt loam___--.- 8,777 72 8 18 
Woodbridge silt loam__.-------- 2, 327 . 45 32 23 
Miscellaneous arcas: 
Intermittent lakes__...-.-.-- 208 GOD Boheme ees 
Gravel pits. ..-------------- 926 | 06: leecun|sccce 
Marsh. 3 sccseastasiccsee Be lye called ea 
Cemeteries.....------------- 179 | . 04 |.-___]----- 
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gravelly silt loam strongly mottled with yellow, gray, and_rusty 
brown. The mottling indicates slow movement of water and poor 
aeration. Few roots penetrate this compact layer, but those above it 
are filled with them. The soil is moderately to strongly acid above 
20 inches but becomes less acid with depth. Below 48 inches the deep 
subsoil or substratum is very compact olive-brown heavy gravelly 
loam containing no roots. The upper part of this deep layer is 
slightly alkaline, but it becomes strongly alkaline or calcareous with 


depth. 
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All horizons have small boulders, stones, gravel, and angular frag- 
ments of calcareous sandstone, acid slate and shale, igneous erratics, 
and limestone. Calcareous sandstone materials predominate. Sur- 
face drainage is good; internal drainage is slow. 

This soil varies principally in depth of surface soil, depth to the 
mottled horizon, and reaction of the deep subsoil. About 85 percent 
of it has been moderately eroded and has lost 25 to 75 percent of its 
original surface soil. A small acreage has lost all of its original 
surface soil; a few cultivated and forested areas have lost little or none. 
The mottled imperfectly drained layer lies at depths varying from 18 
to 30 inches, and the intensity of its mottling varies from slight to 
strong within a short distance in the same field. Normally the soil 
is neutral or slightly alkaline at depths of 36 to 40 inches, but the 
depth to alkaline reaction varies from 24 to 48 inches. 

Use and management.—This is a good soil when properly managed. 
About one-fifth of the cultivated area is in orchards, which are gen- 
erally kept in sod. The rest of the cultivated area is used principally 
for the general crops needed on dairy farms. <A 5- or 6-year rota- 
tion is usually followed : 1 or 2 years of corn is commonly followed by 
1 year of a small grain and 3 years of hay or hay and pasture. From 
8 to 10 tons of manure and 200 to 800 pounds of 20-percent super- 
phosphate are usually applied for corn. Hay is usually seeded in 
oats after a crop of corn. Approximately 1 ton of lime and about 200 
pounds of 20-percent superphosphate are commonly applied on fields 
prepared for small grains, Timothy and clover are usually sown in 
mixture. Alfalfa often winterkills (pl. 1,4) but can be used advan- 
tageously in mixtures with clover. 

Sultivating row crops across the slope with the contour retards 
runoff and prevents erosion from becoming serious. Where slopes 
are long, strip cropping may be desirable. While it is under the sod 
crops in the rotation, there is little danger that the soil will erode. 
Necessary cultivation should be cone across the slope, and sod strips 
should be left between the trees in orchards. A compact subsoil and 
slow internal drainage make this soil naturally erodible. 

Pasture is grown mostly in rotation with cultivated crops and 
furnishes good grazing. Areas left in sod several years with little or 
no care are only moderately productive of poor quality pasture. 

Nearly all the idle areas are closely associated with idle areas of 
Troy and Cossayuna soils and are suitable for cultivation. Aban- 
donment in most instances results from kind of ownership rather 
than from agricultural value of the soil, or from its association with 
other soils of low value. Idle areas and unimproved permanent pas- 
ture often support Canada and Kentucky bluegrasses. 

The small acreage of severely eroded soil included is moderately 
less productive than the uneroded areas. ‘These severely eroded areas 
should be used for longer rotations, and manure, in addition to recom- 
mended fertilizer, should be applied frequently until soil organic 
matter is built up and productivity restored. 


Albia gravelly silt loam, sloping phase (8-15% slopes) (AB).— 
This soil occurs mainly on the lower ae of long uniform slopes of 
drumlins, the upper slopes of which are occupied by Troy soils. 
Areas occur mainly in the Troy soil association, although a small 
acreage is associated with Cossayuna soils. 
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The soil profile is essentially the same as that of the gently sloping 
phase, but slopes are stronger, runoff is more rapid, and need for 
control of runoff is greater. Although use and management for the 
two are essentially the same, yields of most crops are slightly lower 
on this soil. Also, this soil needs contour strip cropping, and occa- 
sional diversion ditches on long slopes, to retard Tinoit minimize 
erosion, and retain as much water as possible for crops. Row crops 
should not be grown 2 years in succession, and the rotation should 
include a sod-forming crop at least 2 out of 4 years. 

An inclusion (about 250 acres) of severely eroded soil should be 
kept in hay or pasture for long es and manured frequently until 
fertility and organic matter are built up. 


Alluvial soils, undifferentiated (0-8% slopes) (Ac).—This unit 
occurs along smaller streams. It consists of a mixture of soils of the 
first bottoms. In any one locality, the members of this unit are 
generally the imperfectly and poorly drained soils derived from the 
kind of materials common to ie area, In the regions of acid soils, 
Housatonic and Saco soils predominate in the unit; in the regions of 
calcareous soils, the Eel aad Wayland. The soils occur in such inti- 
mate associations that individual types could not be mapped sepa- 
rately at the scale used. The poorly drained soils determine the use 
of the land. In many places overwash of sand, gravel, or stone is 
included and small areas of muck are common. 

Use and management.—Owing to its mixed character, the value of 
this mapping unit for crops is extremely variable. Most of it has 
little value except for grass and, in some favored spots, corn and oats. 


Amenia silt loam (0-5% slopes) (Ap).—Moderately deep or deep 
deposits of high-lime till mixed with small quantities of slate, schist, 
sandstone, quartzite, or gneiss are the parent materials for this soil. 
It occurs on the gentle lower slopes of limestone hills and knolls. Re- 
lief is gently sloping and uniform. Slopes are dominantly in the 0 to 5 
percent range, though some slopes ranging up to 15 percent are in- 
cluded. The subsoil is mottled and compact, and internal drainage 
isslow. Surface drainage is slow to medium. 

This inextensive soil is closely associated with the other limestone 
soils of the county and often occurs in intermediate positions between 
the more rolling well-drained soils and the level or depressed poorly 
drained limestone soils of the Pittsfield, Wassaic, and Dover soil as- 
sociations. 

The surface soil beneath pasture sod is dark-brown friable silt loam, 
somewhat granular, neutral or slightly alkaline, and about 10 inches 
thick. The upper subsoil, eoere from below 10 to a depth of 18 
inches, is lighter brown firm but friable gravelly silt loam and is 
strongly alkaline. Below 18 to a depth of 27 inches the subsoil is firm 
or slightly compact grayish-brown gravelly loam, mottled with yellow 
rust brown, and gray. This layer is friable, strongly alkaline, and 
penetrated by roots; it contains weathered limestone gravel. From 
depths of 27 to 32 inches occurs the deep subsoil, a very compact pray 
gravelly sandy loam strongly mottled with yellow, rust brown, and 
gray, that is calcareous and contains few roots. Below a depth of 32 
inches lies the substratum, a firm or slightly compact strongly cal- 
careous gray gravelly sandy loam, the upper part of which is stained 
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with yellow and rust brown. The total depth of this soil over under- 
lying limestone bedrock varies from 6 to 10 feet or more. 

Surface soil texture varies from heavy silt loam to gritty or light 
silt loam. Where it is associated with Dover soils, the surface soil is 
light silt loam. The reaction of the surface soil varies from slightly 
acid to slightly alkaline. 

Use and management—Corn, oats, timothy, redtop, and alsike 
clover—the principal crops on this soil—are commonly grown in a ro- 
tation consisting of corn, oats, and 8 or 4 years of hay. From 8 to 10 
tons of manure and 200 to 300 pounds of 20-percent superphosphate 
are applied for corn, and 150 to 200 pounds of superphosphate are ap- 
plied for oats with which a mixture of timothy and clover is seeded. 
No lime is required for clover. Hay crops are maintained from 2 to 4 
years and then pastured 1 or 2 years before plowing. 

Pastures are good or excellent. The heavy bluegrass sods have a 
good mixture of wild white clover, timothy, redtop, and, occasionally, 
orchard grass. Some weeds, including thistles, goldenrod, wild aster, 
wild carrot, and plantain, grow in the poorer pastures. 


Atherton silt loam (0-3% a) (Az) —This very poorly drained 
soil has developed in the valleys on glacial stream terraces from layered 
silt, sand, and gravel. The parent materials are composed chiefly of 
gravel and sand from acid slate, shale, and sandstone rock materials 
mixed with some calcareous sandstone, limestone, and crystalline 
rock. The soil occurs in depressions within the terraces of Hoosic soils 
or adjacent to muck soils at the edges of terraces. It is associated with 
Braceville, Red Hook, and Hoosic soils. A considerable accumula- 
tion of organic materials in the surface Jayer gives it an almost black 
color. Although it is permanently wet or has standing water on the 
surface during wetter months of the year, it is above the flood plains 
of the present streams, Areas are generally small (2 to 20 acres) 
and occur mainly on low terraces in the valley of Fishkill Creek. 

The dark grayish-brown or black surface soil, friable and granular, 
has a high content of organic material, is strongly acid, and_is 10 to 
12 inches thick. The subsoil is heavy silt loam strongly mottled with 
yellow, rust brown, and gray. It is friable in the upper part but be- 
comes more compact and plastic with depth. Below depths of 28 to 
82 inches begins a friable strongly mottled bluish-gray gravelly sand 
that continues to depths of 36 to 40 inches. The variable substratum 
consists of stratified silt, sand, and gravel, or, in places, silty clay. The 
soil is acid throughout, except in a few included areas mapped in as- 
sociation with the Copake and Palmyra series, which are alkaline in 
the deep subsoil. 

Use and management—aAtherton silt loam supports poor quality 
pasture containing mostly reeds, sedges, coarse water-loving grasses, 
rebel weed, plantain, buttercup, goldenrod, and many other weeds. 
Alders and small willows are present in the poorest pastures. The 
forested areas include mostly elm, black ash, basswood, birch, alder, 
and willow. About 18 percent of the soil is cultivated. 


Bernardston gravelly silt loam, sloping phase (5-15% slopes) 
(Bc).—This deep well-drained acid soil occurs typically on the uni- 
form slopes of drumlins (pl. 1, 8B). It was derived from deep deposits 
of glacial till composed mainly of acid slate and shale, with some 
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sandstone, igneous rock, schist, and quartzite. It is the dominant soil 
of the Bernardston soil association and occurs in association with the 
moderately well drained Pittstown, the poorly drained Stissing, and 
the very poorly drained Mansfield soils, all of which were derived 
from similar materials. Most of the soil has been cleared and used for 
crops. The forest consists mainly of oak, hickory, dogwood, and ash 
but includes some maple, beech, and hemlock. 

The surface soil, to a depth of 9 inches, is dark-brown mellow finely 
granular moderately tid silt loam. Beneath this layer and con- 
tinuing to a depth of 14 inches is dark yellowish-brown friable acid 
gravelly silt loam, which is underlain by olive-brown firm acid silt 
loam subsoil that extends to a depth of 21 inches. From 21 to 36 
inches the subsoil is similar to the above layer but slightly more com- 
hae Below 36 inches lies the substratum, a very deep compact olive- 

rown. gravelly silt loam. The substratum is not compact to the 
extent that it seriously retards movement of soil water. Internal 
drainage is good throughout the profile. The soil is acid but not 
so acid as associated soils of the Dutchess and Nassau series. As for 
most soils from deep till, some stones and small boulders occur in the 
profile. The surface soil is not excessively eg 

Through previous use the soil generally has been slightly to moder- 
ately eroded; it has been severely eroded on a few small areas and 
one larger area of about 45 acres. This soil varies from heavy loam 
to silt loam in texture and also varies in the quantity of gravel in the 
surface soil. South of Smithfield a few areas are included that seem 
to contain some outwash materials. 

Use and management.—The principal crops on this soil—corn, oats, 
and hay—are generally grown in 5- or 6-year rotations. Corn is com- 
monly grown for 1 or 2 years and followed by 1 year of oats and 
then 3 years of hay. The rotation is varied somewhat so as to last 
from 4 to 7 years. From 10 or 12 tons of manure supplemented with 
200 to 800 pounds of 20-percent superphosphate is applied to land 
prepared for corn, and a ton of lime and 200 pounds of 20-percent 
superphosphate are applied to land for oats or other small grains in 
which hay is seeded. Wheat is occasionally grown as a companion 
crop for hay. Timothy, timothy and clover, red clover, or alfalfa 
are the chief hay crops. After 2 or 8 years of cutting, meadows are 
sometimes pastured for 1 or 2 years. 

Erosion 1s not a serious problem if row crops are cultivated across 
the slope to retard runoff and the soil is maintained in a good sod 
for 3 out of every 5 years. The slopes are usually long and well 
suited to strip cropping, though few areas are now strip-cropped. 
Active erosion is most evident in cultivated row-crop fields where 
the rows run up and down or diagonally across the slope and in poorer - 
run-out pasture. Few areas have gullies, and these are shallow. 


Bernardston gravelly silt loam, moderately steep phase 
(15-30% slopes) (Bs).—More strongly sloping areas on drumlins 
are occupied by this soil. Slopes are usually uniform and well suited 
to contour cultivation and strip cropping. The soil is closely asso- 
ciated with more gently sloping phases of Bernardston gravelly silt 
loam, and about 90 percent of it has at one time been cleared and 
cultivated. A lower percentage of it than of Bernardston gravelly 
silt loam, sloping phase, is cultivated, and a higher percentage is 
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pastured. The areas vary from 2 to 40 acres in size and occur 
throughout the region of slates and shales in association with other 
phases of Bernardston gravelly silt loam. 

The soil profile is similar to that of the sloping phase. The surface 
soil is slightly shallower, and the quantity of the original surface soil 
lost through erosion has been a little greater in cultivated areas. 
The soil is moderately eroded, having lost in most areas from 25 
to 75 percent of the original surface soil. 

Use and management.—Rotations used on this soil are similar to 
those for Rernardston gravelly silt loam, sloping phase, except row 
crops are generally grown only 1 year in the rotation. Crop yields 
are slightly lower, though fertilizing and liming practices are the 
game. Row crops are commonly planted and cultivated across the 
slope, as nearly as possible on the contour. Though not generally 
practiced, strip cropping of long slopes is desirable. A few farmers 
are using a modified form of strip cropping. Diversion terraces are 
needed. A long rotation—1 year of row crops followed by 4 years 
or more of hay or pasture—is best. 

The pastures vary. Some are well-managed permanent and rota- 
tion pastures that support good sods; others are poor and seldom 
limed or fertilized. The good pastures are partly used for beet 
cattle; the poor pastures support mostly weeds, herbs, and shrubs, 
including timothy, sweet vernal, poverty oatgrass, a small quantity 
of redtop, spirea (steeplebush), vaccinium, daisy, devils-paintbrush, 
goldenrod, and sorrel. Most abandoned areas are well-suited to 
agricultural use but are either isolated by surrounding poor or non- 
agricultural soils or are in estates that are not farmed. A few 
included areas of idle Bernardston gravelly silt loam, sloping phase, 
were temporarily fallow at the time of mapping. 


Bernardston gravelly silt loam, eroded moderately steep phase 
(15-30% slopes) (Ba).—This is the eroded equivalent of the mod- 
erately steep phase of Bernardston gravelly silt loam. It differs 
from the moderately steep phase in having lost all of the original 
surface soil. It occurs in the same general areas as other Bern- 
ardston soils. Areas are usually small (1 to 10 acres and a few 
25 to 30 acres). Since this soil is closely associated with the gently 
sloping soils, methods of management applicable on the entler 
slopes have been used on these stronger slopes with the result that 
erosion—principally sheet but some gully erosion—has been severe. 

The present surface soil has developed almost entirely in the 
former subsoil. In cultivated areas the plowed layer is about 6 
inches of brown friable gravelly silt loam. Below 6 inches to a 
depth of 18 inches the subsoil is olive-brown to yellowish-brown 
firm to friable silt loam; then downward to 26 inches it is slightly 
compact, firm, olive-brown aleed silt loam. Below 26 inches 
is the substratum, a compact olive-brown gravelly silt loam. The 
profile is similar to that of the moderately steep phase except the 
surface soil is somewhat lighter in color, the apparent organic con- 
tent is lower, and the depth to each horizon is considerably less. 

The soil varies considerably in quantity of gravel on the surface 
and in the thickness of the present surface soil. The depth to the 
compact substratum also varies but is generally 10 to 15 inches less 
than in virgin areas. 
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Use and management—aAll of the eroded moderately steep phase 
of Bernardston gravelly silt loam has been intensively used at one 
time. Now, about four-tenths of it is cultivated. Approximately 
three-tenths is suitable for cultivation but lies temporarily fallow or 
occurs on estates where much of the land is not farmed; the rest is 
run-down, gullied, and depleted and should be reforested. Pasture 
varies from good to poor. Most of the rotation pasture and one or 
two permanent pastures support fair to good sod. The native pas- 
tures—chiefly poor, run-out, and eroded—consist of such undesirable 
plants as poverty oatgrass, paintbrush, sweet vernal, sorrel, spirea, 
and goldenrod. ‘These poorer pastures should receive lime, phosphate, 
and manure and be reseeded. 

Boynton gravelly silt loam (0-8% slopes) (Bp).—This poorly 
drained slightly acid soil of the small flats and gentle slopes is in the 
Cossayuna and Troy soil associations. Like its associates (Troy, 
Cossayuna, Albia, and Mansfield soils) it has developed from moder- 
ately deep to deep deposits of alkaline or slightly calcareous glacial 
till. The rock materials are principally calcareous sandstone, with 
some limestone, quartzite, ont acid slate and shale. Slow internal 
drainage contributes to formation of the grayish-brown surface soil 
but it is not so slow as in the Mansfield soils. This is an excellent 
soil for grass. Its compact subsoil and poor drainage make it poorly 
suited to deep-rooted crops. The nearly level or gently sloping areas 
on which the soil occurs are generally small, though they range from 
2 to 30 acres. Commonly this soil les adjacent to and is used with 
areas of the better drained Troy, Cossayuna, and Albia soils. 

The 8-inch surface soil is grayish brown, friable, granular, and 
medium to slightly acid. The subsoil, from 8 inches to a depth of 13 
inches, is firm or slightly compact light grayish-brown gritty silt 
loam mottled with yellow, rust brown, and gray; below 13 inches 
to a depth of 82 inches it is very compact gray or bluish-gray gritty 
silt loam strongly mottled with yellow and rust brown. The layer 
extending from a depth of 18 to 82 inches is neutral; those above are 
slightly acid. Below 82 inches and continuing to a depth of 48 inches 
is the deep subsoil, an alkaline, very compact brown gritty silt loam 
strongly mottled with gray, yellow, and rust brown, This layer 
rests on several feet of olive-brown compact caleareous gritty loam. 
Gravel from calcareous sandstone and limestone and fragments of 
acid slate are scattered throughout the profile. Roots are most abun- 
dant in the surface soil; only a few penetrate below 15 inches. Surface 
drainage is slow; internal drainage, very slow. 

Use and management.—Meadow and the pasture are important on 
the larger areas of this soil. Many cultivated areas are closely asso- 
ciated with better drained soils of the Albia and Cossayuna series and 
are used in the same way. Regular rotations are usually not followed 
on the larger areas. Buckwheat and hay (timothy, redtop, and alsike 
clover) are the leading crops, In unusually dry years corn produces 
fair yields; in unusually wet ones it may fail. The soil is fairly well 

’ suited to Ladino clover but is not so well suited to red clover. Alfalfa 
generally fails. 

The soil is fairly fertile. The pastures vary considerably in quality. 
Most of them contain redtop, bluegrass, and wild white clover. 
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The principal weeds in old meadows and pastures are wild carrot, 
daisy, cinquefoil, and orange hawkweed. Meadows are generally 
mowed until they run out and are then pastured an indefinite number 
of years. Pasture is good where grazing is close and excellent where 
phosphate is applied and other good management is practiced. 


Braceville, Hero, and Phelps silt loams, undifferentiated (0-5% 
slopes) (Br) .—These are imperfectly drained soils in slight depres- 
sions in the Hoosic and Copake soil associations and in smaller areas 
occupied by soils from outwash materials. They occur throughout 
the western and central parts of the county. They were derived from 
layered deposits of outwash silt, sand, and gravel composed chiefly 
of acid slate, shale, and sandstone rock materials, with which smaller 
quantities of calcareous sandstone, limestone, and crystalline rock 
were mixed. The subsoil below 18 or 20 inches is compact and pre- 
vents the free downward movement of water that is characteristic in 
the Hoosic and Copake soils with which these soils are associated. 
Internal drainage is not so slow that the soils cannot be used success- 
fully for most commonly grown crops. 

The soils were not adequately differentiated during the survey of 
the county and are therefore shown on the map as an undifferentiated 
unit. Braceville silt loam is a moderately well-drained to imperfectly 
drained soil associated with the Hoosic soils, and like them it is 
moderately to strongly acid throughout. Hero silt loam is also moder- 
ately well to imperfectly drained, but it is associated with the Copake 
soils. It is a moderately acid soil underlain by calcareous gravel. Its 
profile differs from that of Braceville silt loam mainly in being neutral 
or calcareous below a depth of 3 feet. The Hero soil occurs on terraces, 
mainly in the Copake-Chagrin soil associations and adjacent areas, and 
is of much less extent than Braceville silt loam. Phelps silt loam is 
also moderately well-drained to imperfectly drained but is less acid 
than either the Braceville or Hero soils. The entire soil is neutral, and 
calcareous material generally occurs at a depth of 2 feet. The Phelps 
soil is limited to small areas in the western part of the county and is 
associated with the Palmyra soils. 

The surface soil of Braceville silt loam is medium to strongly 
acid, dark brown to grayish brown, friable, and, when in sod, finely 
granular to a depth of 10 inches. The upper subsoil, to a depth of 
18 inches, is light yellowish-brown silt loam, lightly stained in the 
lower 2 or 3 inches with yellow and gray. Below depths of 18 to 28 
inches, the slightly compact subsoil is light grayish brown, strongly 
mottled with yellow, gray, and orange. From 28 down to 34 inches 
occurs very compact brownish-gray gravelly sandy loam, strongly 
mottled with yellow, gray, and orange. Below a depth of 84 inches 
lies slate-gray stratified loose gravel, sand, gravelly sand, and silt. 
The loose substratum, several feet thick in most places, rests upon 
bedrock, lacustrine clay, or till. Few roots penetrate the mottled 
horizon at a depth of 18 inches. The soil is typically moderately to 
strongly acid throughout. 

The surface soils of this unit vary from silt loam to gravelly silt 
loam and fine sandy loam in texture, but acreage of the gravelly silt 
loam and of fine sandy loam was too small to justify separation. The 
fine sandy loam areas are closely associated with the sandy types of 
the Hoosic and Copake series. 
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Use and management—Cultivated areas of these soils are used and 
managed much like the associated better drained soils such as Hoosic 
gravelly loam, nearly level and undulating phases. A few areas are 
used for orchards, however, and alfalfa is not commonly used in the 
hay seedings. A timothy-redtop-alsike mixture, or timothy alone, is 
most commonly sown for hay. Yields are not much lower than those 
on the Hoosic soil. Vegetables are grown successfully on some areas. 

Old hay meadows are frequently used for pasture and give fair to 
good yields of timothy, clover, and redtop, together with some weeds, 
plaintain, devils-paintbrush, and wild strawberry. A few old pas- 
tures are run-out and poor and support many weeds and some timothy, 
redtop, poverty oatgrass, and quackgrass. The few forested areas are 
mainly in elm, tulip-popular, hard and soft maples, and black birch. 

The chief management needs of these soils are use of lime and phos- 
phorus and planting of hay mixtures that include a long-lived legume, 
such as Ladino clover, that will tolerate imperfect drainage. 


Carlisle muck (0-2% slopes) (Ca).—Most of this deep alkaline 
muck occurs in the limestone or calcareous sandstone areas or along 
streams flowing from the limestone regions. Probably the largest 
areas are those along the Swamp River in the southeastern part of the 
county. These may be 120 to 185 acres in size but are usually 30 to 
45 acres. The mineral soil in the muck came chiefly from limestone 
or calcareous sandstone. 

The upper 14 inches is black friable granular slightly acid well- 
decomposed organic material. Below 14 inches to a depth of 28 
inches the muck is very dark brown, lumpy, and weakly acid to neu- 
tral. Below 28 inches down to depths of 3 or 4 feet occurs brown 
partly decomposed sedge and woody peat, somewhat mottled and 
slightly alkaline. Beneath the peat are bluish-gray fine sandy loams 

or silts that are alkaline, firm, and friable. 

Included with Carlisle muck are a few small areas, 2 to 10 acres 
in size, os alkaline muck that are comparatively shallow and underlain 
by marl. 

ae and management.—The small cultivated areas of this soil are 
ditched and used mainly for corn. The forested areas support mainly 
hardwoods. If areas of this muck could be adequately drained, they 
would be among the most productive and valuable in the county. 
Outside this county Carlisle muck is used intensively for such high 
value crops as celery, onions, carrots, and other vegetables. To date, 
adequate drainage of most areas in this county has not been feasible. 


Chagrin silt loam (0-3% slopes) (Cc).—This is the most extensive 
soil of the Chagrin series. It occurs throughout the county. Small 
areas (2 to 15 acres) are in the western part of the county in the 
region where the soils have developed chiefly from glacial drift 
containing relatively large amounts of calcareous sandstone materials. 
They occur in the ee pegs region and in the smaller limestone 
valleys. In Harlem Valley the areas are generally larger (5 to 40 
acres). The soil occurs on nearly level first bottoms adjacent to 
streams. It is well-drained, alkaline in the subsoil, slightly acid to 
medium acid at the surface, and suited to most crops commonly grown 
in the county. 
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‘Lhe surface soil to a depth of 11 inches in cultivated fields is dark 
brown, friable, and of fine granular or crumb structure; it has a 
slight grayish-brown cast, when dry and a medium organic-matter 
content. From 11 down to 24 inches is a lighter brown to yellowish- 
brown friable silt loam of good crumb structure. Down to 24 inches 
the soil is slightly to medium acid and has an abundance of roots. 
The subsoil below 24 and continuing to a depth of 36 inches is brown 
friable light silt loam that breaks up into large irregular fragments 
that are soft, friable, and alkaline. Below 36 inches are grayish- 
brown stratified sands and gravel that are firm in place, structureless, 
and alkaline. Roots are present throughout the profile but most 
abundant at depths of less than 12 inches. The grayish-brown strati- 
fied sands and gravel occur at the normal water level of the adjacent 
streams, 

Use and management.—Approximately 56 percent of Chagrin silt 
loam is cultivated, and 80 percent is pastured. Although some idle 
areas are potential cultivated Jand, they are usually small and gen- 
erally are associated with soils less well suited to cultivation, The 
vegetation in the forested areas consists mainly of elm, soft maple, 
oak, sycamore, willow, hickory, and basswood. Some hard maple, 
white and black ash, and birch are also present. 

The cultivated areas are used intensively for corn, oats, and hay, 
and in. some areas for vegetables. Regular rotations are not followed. 
Many farms use no fertilizer because the soil is sufficiently fertile to 

roduce good yields. Manure is usually applied for corn or meadows. 

mall quantities of commercial fertilizer are used on the small acreage 
in vegetables (sweet corn, beans, tomatoes, beets, and carrots). Hay 
seedings include timothy, timothy and red clover, or alfalfa. Veg- 
sae alee are high, especially where adequate commercial fertilizer 
is used. 

Most of the pasture is rotated with tilled crops, but about one- 
fourth is permanent. Pasture vegetation includes wild white clover, 
Canada and Kentucky bluegrasses, timothy, red clover, and small 
percentages of quackgrass and other weeds. The pasture is usually 
well grazed, we!l managed, and more productive for a greater part 
of the summer than that on most other soils. 


Chagrin gravelly loam, alluvial fan phase (2-5% slopes) (Cz).— 
This inextensive soil occurs principally in the eastern part of the 
county along the edge of the major valleys where the streams from 
the steeper uplands enter. It is usually in fan-shaped areas, the 
narrow end of each area pointing upstream. Texture is variable; it 
is lighter and more gravelly at the narrow end of the fan and heavier 
at the mouth. Inasmuch as the channels of these side streanis are 
shallow, the soil is subject to more frequent flooring than Chagrin silt 
loam. Relief is gently sloping from the narrow end of the fan toward 
the tip, and drainage is good. 

The soil profile is similar to that of Chagrin silt loam except for 
the lighter texture of the surface soil and the presence of gravel in 
all parts. The soil is also more open and porous throughout and less 
fertile. The apparent organic content of the surface soil is low. 
Surface and internal drainage are good. The soil is alkaline at an 
average depth of 24 inches, Included are few areas in the Harlem 
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Valley that are not true alluvial fans but do have a gravelly loam 
surface texture. The largest such area is northwest of Coleman 
Station. 

Use and management.—The cultivated acreage of this soil is used 
for hay, corn, and oats, Crop yields, though good, average lower than 
those obtained on Chagrin silt loam. Lower yields result partly from 
lower water-holding capacity and partly from lower fertility. Pas- 
ture is usually poorer than on the silt loam; it includes more weeds 
but is still considerably better than that on most soils in the county. 


Charlton gravelly loam, undulating and sloping phases (38-15% 
slopes) (Or).—These moderately deep well-drained soils were derived 
from glacial till composed chiefly of schist, with which some gneissic 
and granitic rock materials are mixed. Their relief is generally 
smooth. ‘The principal areas are on flattened ridge tops in the Quaker 
Till section. These are the dominant soils of the Charlton soil 
association. 

The profile is strongly acid throughout and generally deficient in 
lime, phosphorus, potash, and organic matter. ‘The subsoil and sub- 
stratum are firm but not compact. Both surface and internal drain- 
age are good, These phases are closely associated with the other 
phases of Charlton gravelly loam, with Charlton stony loam, moder- 
ately steep phase, and with the soils of the Hollis, Woodbridge, and 
Paxton series. 

The surface soil under pasture sod has a rich-brown almost choco- 
late-brown color and a fine granular structure. It is mellow and 
about 10 inches thick in uneroded areas. The subsoil, starting below 
10 inches and continuing to a depth of 20 inches, is friable light- 
brown or yellowish-brown gravelly loam. The lower subsoil, extend- 
ing to a depth of 31 inches, is firm grayish-brown loam. Below 31 
inches is the substratum, a very firm dark grayish-brown to olive- 
brown loam that is several feet thick and rests on the schist bedrock 
at depths of 4 to 6 feet. Roots penetrate all layers but are most. 
abundant in the surface soil and upper subsoil. Throughout the 
profile occur many schist fragments and occasional pieces of quartz, 
eneiss, or granite. 

The soil varies principally in the quantity of gravel in the profile 
and on the surface. A few areas are almost gravel-free. Most areas 
have been moderately eroded. Depth to bedrock also varies. Oc- 
casionally bedrock crops out, and sometimes it is as much as 10 feet 
from the surface. 

Use and management.—Areas of Charlton gravelly loam, undulat- 
ing and sloping phases, are usually large enough to be suited to power 
machinery and intensive cultivation. 

Cultivated areas are used principally for corn, oats, and hay. 
Timothy is the chief hay crop, though some timothy and red clover 
are grown in mixture. Rotations vary from 5 to 7 years in length, 
though most operators use a 5-year rotation, Corn is grown 1 or 2 
years in the rotation and followed by oats 1 year and hay 3 years. 
Hay is pastured 1 or 2 years on some farms before plowing again for 
corn. From 10 to 12 tons of manure and about 200 pounds of 20- 
percent superphosphate an acre are commonly applied before planting 
corn. From 1 to 144 tons of lime with 150 to 200 pounds of 20-percent 


DUTCHESS COUNTY, NEW YORK AT 


superphosphate are used for oats and timothy-red clover seedings. 
Meadows to be mown for more than 3 years or meadows to be pastured 
are sometimes top-dressed with manure. Buckwheat and potatoes 
are sometimes grown. 

Erosion is seldom serious on the gentler slopes but is noticeable 
where row crops have been run up and down the slope. 

Much of the idle land is in areas bought for development purposes. 
The small percentage, now forested consists mostly of plantations 
made on areas developed for summer estates. Used for planting are 
white and red pines, spruce, and fir. A few old second-growth for- 
ests occur; they include red and white oaks, chestnut, hard maple, 
yellow, black and white birches, ash, basswood, and hemlock. 

Adequate fertilization and liming are the first needs of these phases. 
Tf rotations and management practices suggested in table 7 are fol- 
lowed, they are productive of most crops. Little success has been had 
with alfalfa, which apparently cannot tolerate the low fertility level of 
the subsoil. .Ladino clover has been used successfully in other areas 
for hay and pasture and appears to be the most promising long-lived 
legume for seeding mixtures. 

About 150 acres of Charlton stony loam, undulating and sloping 
phases has been included with these phases and is shown on the map 
by boulder symbol. The soil profile of this inclusion is similar to 
that of Chariton gravelly loam, undulating and sloping phases, but 
large boulders on the surface prohibit cultivation. This included 
acreage can be used for pasture, and if the stones were removed, it 
ee be used like Charlton gravelly loam, undulating and sloping 
phases. 


Charlton gravelly loam, moderately steep phase (15-30% 
slopes) (Cp).—This soil differs from Charlton gravelly loam, undulat- 
ing and sloping phases, in having steeper slopes. The relief, though 
strongly sloping, is generally uniform. Runoff.is rapid, but the soil 
is permeable and absorbs water rapidly. The areas range from 2 to 
60 acres and average 20 acres in size. 

The profile, strongly acid throughout, is similar to that of Charlton 
gravelly loam, undulating and sloping phases. The surface soil has 
been. slightly more spade and averages 7 inches in thickness. Both 
surface and internal drainage are good. This phase is closely asso- 
ciated with other phases of Chatiion gravelly loam and with the shal- 
low soils of the Hollis series. 

Use and management.—Cultivated areas of this soil are used prin- 
cipally for corn, oats, and hay. The rotation is generally long, about 
7 years in most areas. Corn and oats are each grown 1 year in the 
rotation; then hay is maintained until the crop fails, after which the 
meadows are pastured. Applications of fertilizer and lime are similar 
to those used on Charlton gravelly loam, undulating and sloping 
ee but are made less frequently because the rotations are longer. 

eadows are top-dressed with manure on some farms after the second 
or third cutting with good results, but this is not a common practice. 

The soil should be cultivated across the slope on the contour in order 
to retard runoff, keep as much water on the land as possible, and con- 
trol erosion. On long slopes strip cropping should be practiced, The 
permeable soil absorbs water rapidly and makes such practices es- 
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pecially effective. Where small areas of this soil are associated with 
gently ponte areas of Charlton gravelly loam, methods of manage- 
ment alder le to this soil should be followed on the adjacent more 
gently sloping areas. Erosion is rarely serious except during ex- 
tremely heavy rains or where row crops are run up and down or di- 
agonally across the slope. 

The condition of rotation pastures is generally fair. In areas used 
for rotation pasture after the hay crop fails, timothy, Kentucky blue- 
grass, wild white clover, and some red clover are found. Areas that 
have been, in pasture for some time generally have forage of poor 
quality. Many weeds, poverty oatgrass, and redtop generally con- 
stitute the stand. Most of the older pastures need lime and phos- 
phorus; a few should be reseeded. The old pastures on this soil 
generally contain no legumes or bluegrass and are difficult to improve 
without reseeding, even though adequately limed and fertilized. 


Charlton gravelly loam, steep phase Cae slopes) (Cr).— 
The relief of this phase is steep but generally uniform. The areas, 
varying from 2 to 12 acres or more in size, are associated with other 
phases of Charlton gravelly loam. 

The profile is similar to that of Charlton gravelly loam, undulating 
and sloping phases, but the surface soil is generally only 5 or 6 inches 
thick in cultivated or pastured areas. The soil is 4 to 5 feet thick over 
bedrock, and the underlying bedrock crops out more frequently than 
on ae more gently sloping phases. The soil is acid throughout the 
profile. 

A moderately large acreage of Charlton stony loam, steep phase, is 
included with this soil. It is similar in characteristics but generally 
too stony for cultivation and is best used for forest. 

Use and management.—The cultivated areas of this soil, mainly on 
slopes of less than 35-percent gradient, are used principally for hay 
crops, oats, and pasture. Corn and other row crops are seldom grown, 
Hay seedings sometimes may be maintained for hay and pasture for 
10 or 15 years. Few operators fertilize and lime while the soil is in 
hay and pasture, though some manure is commonly returned. After 
the hay crop fails, the meadows are generally pastured before reseed- 
ing. First-year clover and timothy hay may yield a ton an acre in good 
seasons. Yields decline rapidly after clover disappears from the 
stand. Ladino clover appears to be a long-lived legume that would 
maintain yields for longer periods if given good treatment. 

Pasture is generally poor and seldom receives lime or fertilizer. 
Redtop is the principal grass in old pastures, but the percentage is 
low in comparison with the poverty oatgrass, hawthorn, and other 
weedy growth. Rotation pastures, generally somewhat better, con- 
tain timothy, some Canada bluegrass, and wild white clover. 

It probably would be well to reforest the steeper idle areas, though 
natural reseeding will occur in time. The forest is second-growth 
hardwoods in old wood lots, evergreen plantations in a few areas, and 
the first species in several of the successions of young forest growth 
that naturally develop on old abandoned areas of this soil (7). 


Charlton stony loam, moderately steep phase (15-30% slopes) 
(Ca).—This soil is mapped on the stony slopes of Quaker Hill and 
Chestnut Ridge in closer association with the Hollis soils than with 
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A, Alfalfa has winterkilled on moderately well to imperfectly drained Albia 
gravelly silt loam, gently sloping phase, in foreground but persists on well- 
drained Troy soil in background. 

B, Crops on drumlins of well-drained Bernardston gravelly silt loam, sloping 
phase, and its moderately well to imperfectly drained associate, Pittstown 
gravelly silt loam, nearly level and gently sloping phases. Pasture on poorly 
drained Stissing and Mansfield soils in foreground. 

C, In many valleys dairy farming centers on Copake gravelly loam, nearly level 
and undulating phases; forested areas are Rough stony land (Gloucester, Hol- 
lis, and Chatfield soil materials) ; pastured slopes are Gloucester gravelly loam, 
rolling phase. 


Soil Survey of Dutchess County, New York PLATE 2 


A, Dairy farm on Copake gravelly loam, nearly level and undulating phases. 

B, Landscape showing billowy relief of some areas of Cossayuna gravelly loam, 
undulating and rolling phases. 

C, Fences of stone picked from the soil of a dairy farm. 
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other soils of the Charlton series. A few areas occur on the ridge tops. 
Many large loose angular and subangular masses of schist rock are on 
the surface. Outcrops of underlying schist bedrock occur more fre- 
quently, especially on steeper slopes, than on Charlton gravelly loam, 
moderately steep phase. Relief is uniform but strongly sloping. 

The soil profile in pastured areas is similar to that of Charlton 
gravelly loam, moderately steep phase, except many schist rocks are on 
and in the soil. The soil is strongly acid and well-drained. It varies 
somewhat in depth, but bedrock occurs at an average depth of 5 feet. 
Erosion has been slight to moderate on most areas that have not re- 
mained in forest. On several small areas it has been severe, and most 
of the original surface soil has been lost, 

Use and management.—Pasture on this soil is generally poor and 
overgrown with weeds and brush. Redtop and fescue are the best 
pasture grasses in the stand, but poverty oatgrass and weeds predomi- 
nate. The principal care given pasture is the occasional removal of 
brush. Phesphorus, lime, or other fertilizers are usually not applied, 
partly because applying them by hand is difficult. Several acres of 
pasture are needed to support one cow for the pasture season. Im- 
proving the pasture with machinery is difficult. because of stoniness, 
and, where more desirable soils are available, it would probably be 
better to reforest this soil. On some farms, however, this is the only 
soil available for pasture. Pasture could be greatly improved (see 
table 7) by removing brush and many of the loose stones, applying 
lime and phosphorus, and sowing adapted pasture mixtures. 

A small percentage of this stony type on more gently sloping areas 
has had enough stones removed to permit cultivating and_mowing 
around the remaining Jarge stones and rock outcrops. Oats and 
timothy are the main crops on this acreage. Timothy is seeded with 
the oats and maintained until it fails. 

The forest consists mostly of second-growth trees—beech, hard 
maple, white, red, and chestnut oaks, black cherry, shagbark hickory, 
basswood, hemlock, and ash. 


Chatfield stony loam, ledgy * rolling phase (5-15% slopes) 
ioe .—This shallow soil has numerous outcrops of bedrock. It is well- 
drained but low in plant nutrients and droughty. It was derived from 
shallow deposits of glacial till composed chiefly of granite and gneiss 
rock materials. Relief is irregular and choppy. The moisture 
reserve is not great, and vegetation is injured in dry seasons. 

This soil is associated with soils of the Gloucester, Sutton, and 
Whitman series and with large areas of rough, stony land in the moun- 
tainous regions underlain by erystalline rocks. The areas range from 
a few acres to 900 acres in size. They occur mainly on the Housatonic 
and Hudson highlands; smaller areas are on Stissing Mountain. 

The surface soil in meadows is 8 inches of dark-brown or ruddy- 
brown loam of fine crumb structure. The subsoil, extending from 
below 8 inches to a depth of 16 inches, is loose friable light rusty 
brown gravelly loam. Next in profile is dark yellowish-brown gritty 
light silt loam, which rests on granite bedrock at a depth of about 
24 inches. The soil is strongly acid throughout; roots penetrate all 


® Ledgy indicates exposures of bedrock. 
242915—55——4 
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layers. In some areas the subsoil is slightly stained with rust brown 
and gray just above the zone of contact. with the bedrock. Much 
gravel and many fragments of gneiss and granite occur everywhere 
in the profile. 

Use and management.—The cultivated areas of this soil are on 
the gentler slopes and are used principally for hay. Oats and buck- 
wheat are sometimes grown, but yields are low. Meadows, consist- 
ing mostly of wild grasses with a little timothy or redtop, are mowed 
for long periods without reseeding. 

Pasture is poor. The principal grasses are poverty oatgrass and 
redtop, and there are many weeds and briers, sumac, and much 
brush. In summer, pasture usually produces almost no feed because 
moisture is lacking. The forest on this soil, mostly second-growth 
hardwoods, includes red, white, and post oaks, hard maple, chestnut 
sprouts, dogwood, chestnut oak, beech, yellow and black birches, ash, 
basswood, and some white pine and hemlock. 

In most places the soil is best used for forest. Yields of field 
crops and pasture cannot be improved much because the soil is 
oe 7 moisture-holding capacity. Outcrops make tillage extremely 

ifficult. 


Chatfield stony loam, ledgy hilly phase (15-30% ryae), (Cu) .— 
Except for stesper more irregular slopes, this soil is similar to the 
ledgy rolling phase of Chatfield stony loam. Outcrops of bedrock 
are also more numerous. 

Use and management.—Most of this soil is forested; a small acreage 
is pastured. It is even more droughty than the ledgy rolling phase 
because runoff is greater and average depth to bedrock is usually 
less. The soil is best used for forest. 


Claverack gravelly loam (0-5% slopes) (Cz).—This moderately 
well-drained to imperfectly drained soil was derived from about 3 
feet of alternating layers of sand and gravel over calcareous silt and 
clay. These heavy-textured compact materials in the substratum 
retard downward movement of water and cause periodic water- 
logging of the lower layers of sand and gravel. Nevertheless, drain- 
age is good enough to permit successful use of the soil for the crops 
commonly grown on dairy farms. The sand and gravel from which 
the soil was derived consist mainly of acid slate and shale and cal- 
careous sandstone with some limestone. The relief is nearly level. 
The soil occurs in small units of 2 to 30 acres throughout the lake 
plain region in the western part of the county. ‘The most extensive 
areas are near Rhinebeck. 

The 11-inch surface soil is dark grayish brown, friable, and granu- 
jar. The upper subsoil, extending to a depth of 17 inches, is yel- 
lowish-brown friable gravelly loam of fine blocky structure. ‘The 
surface soil and upper subsoil are strongly acid. The subsoil from 
a depth of 17 to 24 inches is brown gravelly sandy loam, mottled 
with yellow, gray, and rust brown. It is firm in place, friable, and 
only slightly acid. Below 24 inches and down to 36 inches is the 
lower subsoil, a yellowish-brown silt loam mottled with gray and 
rust brown. ‘This lower subsoil breaks out into soft somewhat plastic 
nut-sized fragments and is neutral to slightly alkaline. Below 36 
inches is very compact stratified grayish-brown silty clay that breaks 
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out into large blocky fragments. The upper part of this compact 
material is slightly alkaline but the lower part is strongly alkaline 
or calcareous. Roots penetrate the upper horizon most abundantly 
and are also present in the lower subsoil. Few roots are found in 
the silty clay substratum. : 

The soil varies in surface texture and in reaction of the subsoil, 
A few included areas closely associated with this soil and not of 
sufficient size to justify a separation have a fine sandy loam surface 
texture. The lower subsoil in some areas is not everywhere alkaline; 
it may be neutral or even slightly acid. The underlying silty clay, 
however, is always alkaline or calcareous. . 

Use and management.—This soil is suited to intensive cultivation 
if it receives adequate lime, fertilizer, and manure. The cultivated 
areas are used almost entirely for corn, oats, timothy, and clover. 
Alfalfa is grown in mixture with timothy and clover but is generally 
gone from the stand after 2 years of cutting. Rotations followed are 
somewhat varied. Frequently corn is planted 1 or 2 years and fol- 
lowed by 1 year of oats and 2 or 3 years of hay. From 6 to 8 tons of 
manure is applied for corn; meadows are top-dressed with 4 to 6 
tons of manure if it is available. From 400 to 500 pounds of super- 
phosphate is used in the rotation; it is applied for corn, oats, or 
meadow, and usually with the manure. The soil is acid, but few 
farmers use lime. 

About half the pasture is rotated. It follows the second or third 
year of hay mowing and supports a fair to good cover consisting of 
bluegrass, timothy, red clover, some redtop, and a small percentage 
of weeds. Permanent pasture supports a poorer vegetation having 
a high percentage of weeds and poverty oatgrass. 

Much of the idle land is on estates not now farmed. These idle 
areas are potentially suited to cultivation. The soil is poorly suited 
to orchards and is not used for commercial orchards. 


Colonie fine sandy loam, nearly level phase (0-3% slopes) (CL).— 
This well-drained light-textured soil is free of stones and almost 
level. It has developed from thick deposits of acid and calcareous 
sands deposited over glacial lake sediments of silt and silty clay. The 
sand deposits came mainly from acid slate and shale and calcareous 
sandstone rock materials and are 5 to 7 feet or more deep over the 
silty clay. 

Areas of this soil occur mainly in the level lake plain near Red 
Hook and Rhinebeck, though some are scattered throughout the lake- 
plain region from the Columbia County line south to Beacon. The 
total acreage issmall. The areas range from 2 to 200 acres in size but 
most of them are small (80 to 50 acres). 

The 12-inch surface soil under old sod is dark grayish-brown, mel- 
low, and finely granular. The subsoil from 12 to 30 inches is friable 
yellowish-brown fine sandy loam. The surface soil and subsoil are 
medium acid and filled with roots. The soil extending from 30 to 
68 inches is light-brown very fine sandy loam, firm but friable, well- 
penetrated with roots, and slightly acid or neutral. From 68 to 79 
inches is a brown, slightly compact, slightly alkaline, fine sandy loam 
of firm fine blocky structure that has roots throughout its depth. The 
underlying stratified grayish-brown to light olive-brown silty clay 
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loam is alkaline in its upper layers and calcareous below. The clayey 
material may not occur above a depth of 10 or 12 feet. 

The depth to an alkaline reaction in the subsoil varies within short 
distances in the same area. The subsoil is usually neutral within 42 
inches of the surface. Staining is sometimes encountered in the sands 
immediately above the silty clay. The soil varies in texture and 
reaction of the subsoil. 

Areas having a loamy fine sand texture were included in mapping. 
These areas are not so extensive as the fine sandy loam and, for the 
most part, are in large estates. Drainage in these places is inclined 
to be excessive. The largest area of the loamy fine said occurs just 
northwest of Staatsburg along the Hudson River; smaller areas occur 
near Camelot and Stoneco. 

Use and management.—Colonie fine sandy loam, nearly level phase, 
igs at least moderately productive of a large number of crops and is 
highly responsive to good management that includes applications of 
manure, lime, and fertilizer. The large estates have much idle land 
and many are located along the Hudson and extend back from the 
river. 

Cultivated areas are used chiefly for corn, oats, timothy, red clover, 
alfalfa, and fruit. Some truck crops and small fruits are also grown. 
The rotations followed are varied. On dairy farms corn is commonly 
grown 1 or 2 years and followed by 1 year of oats and 2 or 3 years of 
hay. When available, 8 to 10 tons of manure supplemented with 200 
to 400 pounds of 20-percent superphoshate is applied before planting 
corn. Ariens as needed, and 150 to 200 pounds of superphosphate is 
applied for oats used as a companion crop for timothy-red clover or 
timothy alfalfa seedings. Commercial fertilizer is used for truck 
crops and small fruits where little or no manure is available. Apples, 
peaches, and cherries are the principal orchard fruits. Many orchards 
are clean-cultivated and fertilized with manure and nitrate of soda. 

The pastures, almost entirely rotated with tilled crops, usually sup- 
port fair to good vegetation. The condition of the pasture depends 
upon treatment the hay meadow receives previous to pasturing and 
the number of years the soil is kept under sod. Without top dressings 
of manure or of manure and phosphate, the soil is soon depleted, the 
sod becomes poor, and many weeds appear. Idle areas generally are 
run-down and support a sparse growth consisting of weeds, principally 
goldenrod, and some grasses. 

The native forest includes hemlock, hard and soft maples, white, 
red, black, and chestnut oaks, hickory, black birch, beech, and flower- 
ing dogwood, 

Colonie fine sandy loam, rolling phase (5-15% slopes) (Cm).— 
Gentle slopes and irregularly rolling areas occurring mainly adjacent 
to the Hudson River are occupied by this soil. 

The surface soil in cultivated areas has been slightly to moderately 
eroded in most places and ranges from 7 to 8 inches in thickness. The 
soil profile is otherwise similar to that of Colonie fine sandy loam, 
nearly evel and has the same variations in surface texture and 
reaction. Under clean cultivation the soil tends to erode severely, 
but in its present use few areas are seriously eroded. Corn was the 
only row crop grown on this soil at the time of mapping. 
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Use and management.—The cultivated areas of this soil are used 
mostly for corn, oats, hay, and orchard fruits. Orchards are generally 
maintained in sod. The prevailing practices of tillage, crop rotation, 
and fertilization are similar to those used on the nearly level phase. 
Corn, however, is normally grown only once in the rotation. ‘The soil 
is considerably more aronahey than the nearly level phase, and crop 
yields are correspondingly lower. 

The areas now idle have been cultivated in the past and are poten- 
tially suited to that use. Most of the idle areas are on estates, where 
farming has been discontinued. 

Good management should provide rotations that include fewer 
row crops and more leguminous sod-forming crops that aid in main- 
taining the level of organic matter and nitrogen, retarding runoff, 
conserving water, and reducing erosion. The irregular relief makes 
strip cropping difficult. Good water control can be obtained by using 
adapted rotations that are adequately limed and fertilized. 


Colonie fine sandy loam, hilly and steep phases (15-35%) 
(Cx).—These soils differ from the other phases of Colonie fine sandy 
loam principally in relief and position. They are not true terrace 
soils. They occur on steeper slopes in the glacial lake plain region 
of the county. The relief is strongly sloping and in many areas 
. irregular. Slopes are dominantly in the 15 to 85 percent range but 
reach 60 percent in places. Only about 150 acres has a slope of less 
than 25 percent. The soil has been severely eroded in most cultivated 
areas and has lost more than 75 percent of the original surface soil. 
The areas usually cover 5 to 60 acres and occur in the western part of 
the county on the steeper slopes east of and adjacent to the Piidson 
River. They are associated with the other phases of Colonie fine 
sandy loam and with the soils of the Hudson and Hoosic series. 

The present surface soil is light brown, loose, friable, and about 
5 inches thick. The upper subsoil is friable structureless yellowish- 
brown fine sandy loam that extends to a depth of 20 inches. The 
lower subsoil is similar to that of the nearly level phase in thickness, 
color, reaction, and structure but occurs closer to the surface in most 
areas. The underlying clay usually occurs at depths greater than 
42 to 60 inches. 

The soil ranges in texture from fine sandy loam to light loam but 
usually has a light-textured subsoil. The principal area having a 
loam texture occurs about 1 mile south of Hyde Park on the breaks of 
the terrace west of United States Highway No. 9. 

Use and management.—Many areas of this soil now forested were 
at one time pastured. The practice of pasturing forested areas has 
been mostly discontinued, and erosion is fairly well stabilized. Active 
erosion is evident on most idle areas. No gullies develop, but during 
heavy rains there is much sheet erosion. Erosion is best. controlled 
under forest cover or a heavy sod. 

The forest vegetation includes white pine, hemlock, hard and soft 
maples, white, red, and black oaks, black locust, hickory, black birch, 
beech, and flowering dogwood. Black locust comes back in idle areas 
if old seed trees are nearby. 


Copake fine sandy loam, nearly level and undulating phases 
(0-8% slopes ) (Cw).—These phases are similar to the nearly level and 
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undulating phases of Copake gravelly loam in relief and in general soil 
characteristics except texture. The areas occur in the western part of 
the county on the Hudson River terraces south of Poughkeepsie. 
Other small areas are scattered outside of this general region. These 
soils are nearly level to undulating, free of stone and gravel, easy to 
work, and highly responsive to management. 

The 12-inch surface soil under sod is dark brown, mellow, finely 
granular, and well penetrated with grass roots. The upper subsoil 
18 structureless mellow very fine sandy loam that extends to a depth 
of 20 inches. The subsoil below 20 inches to a depth of 36 inches is 
firm but friable dark yellowish-brown gravelly fine sandy loam. This 
layer and those above are medium to strongly acid. The subsoil below 
36 inches down to 48 inches is structureless dark yellowish-brown 
gravelly sand that is only slightly acid. Loose gray-brown gravelly 
coarse sand, about neutral in reaction, extends from 48 inches to a 
depth of 60 inches. From 60 inches to 18 or 20 feet is stratified slate- 
gray gravelly sand and coarse gravel coated with lime carbonate and 
somewhat cemented together. The gravel throughout the profile came 
from slate, shale, sandstone, limestone, and quartz. 

The profile varies considerably in reaction. The surface soil is 
more strongly acid than that of Copake gravelly loam, nearly level 
and undulating phases. The alkaline material is usually at a depth 
of about 42 inches but it may be deeper in some areas. Calcareous 
materials occur at varying depths ranging from 5 to 8 feet below the 
surface. Roots, especially of alfalfa and red clover, penetrate all 
layers. These phases are droughty and less fertile than Copake 
gravelly loam, nearly level and undulating phases. 

Ose and management.—Copake fine sandy loam, nearly level and 
undulating phases, occupies small areas of 8 to 20 acres, 

The cultivated areas are used for orchard fruits, alfalfa, timothy, 
red clover, corn, and oats. The rotations followed and fertilizer 
treatments used are similar to those for Copake gravelly loam, nearly 
level and undulating phases, but yields are somewhat lower. 

Pastures are confined mainly to old meadows and are generally 
fair to good. They contain red clover, timothy, redtop, poverty 
oatgrass, Canada bluegrass, a little wild white clover, and daisy, 
goldenrod, wild aster, yarro, mullein, and other weeds. Old perma- 
nent pastures, most of which are not treated, contain more weeds 
and poverty oatgrass. Pastures are damaged during very dry seasons 
because these phases are inclined to be droughty. Idle areas are 
suitable for cultivation but need much organic matter and fertilizer. 

These phases are exceptionally well suited to early vegetables. 
They warm quickly in spring and are easy to work. They are pro- 
ductive of most crops when well managed but decline in productivity 
if management is poor. 


Copake gravelly loam, nearly level and undulating phases 
(0-8% slopes) (Cr).—These are highly productive nearly level well- 
drained phases derived from stratified outwash sand and gravel that 
contains sufficient calcareous sandstone or limestone materials to make 
them calcareous in the deep substratum. The parent material also 
contains slate, shale, and schist, but less of these than are in parent 
material for the acid soils of the Hoosic series. The soils occur 
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on smooth or gently undulating terraces in the Copake soil associa- 
tion and in valleys in the central and western parts of the county. 
Areas vary from 2 to 70 acres in size. Slopes range from 0 to 8 
percent but are mostly less than 5 percent. 

The dark-brown gravelly loam surface soil is friable, granular, 
well penetrated with roots, and about 11 inches thick. The upper 
subsoil is a firm but friable yellowish-brown gravelly loam slightly 
heavier than the surface soil, The subsoil, from a depth of 20 to 38 
inches, is dark yellowish-brown gravelly coarse sandy loam. To a 
depth of 38 inches the layers are medium to slightly acid. Below 38 
inches down to 44 inches is loose grayish-brown fine gravel and sand, 
only slightly acid or neutral. The substratum occurs below 44 inches; 
it is stratified loose grayish-brown gravel and sand, calcareous, and 
slightly cemented by a lime-carbonate coating on the gravel below 
50 or 60 inches. The gravel consists of sandstone, limestone, schist, 
quartz, slate,and shale. Roots penetrate all layers. Interna] drainage 
is good. 

These soils vary in reaction of the surface soil, depth to alkaline 
and to calcareous materials, and depth of the surface soil. The sur- 
face soil is moderately to strongly acid in some areas and slightly acid 
in others. The subsoil is seldom alkaline above 30 inches and usually 
is acid to a depth of 40 inches. The depth to calcareous materials 
varies from 4 to 8 feet. The surface soil ranges from 8 to 12 inches 
in thickness. It has been slightly to moderately eroded where gently 
sloping, but erosion is never severe. A few included areas have 
almost gravel-free surface soil. 

Use and management—Many farms are supported mainly by Co- 
pake gravelly loam, nearly level and undulating phases (pl. 1, @). 
Cultivated areas are used principally for corn, oats, and hay in sup- 
port of dairying (pl. 2,4), and to some extent for fruit. The rota- 
tions vary as to the crops included and the length. 

From 8 to 10 tons of manure supplemented with 200 to 300 pounds 
of 20-percent superphosphate is usually applied for corn. Lime is 
applied with 150 to 200 pounds an acre of 20-percent superphosphate 
on areas prepared for oats that are to be sown as a companion crop 
for seedings of hay plants. The quantity of lime applied varies from 
¥ to 114 tons an acre. Alfalfa, timothy, and red clover are the prin- 
cipal hay crops. Once alfalfa is established, it is commonly main- 
tained without fertilization for 4 or 5 years, or until the yields fail. 

Pastures are confined to run-out meadows, which are pastured 1 
or 2 seasons before plowing. They generally are fair to good and con- 
tain timothy, some red clover, bluegrass, redtop, wild white clover, 
and a small quantity of weeds. Few areas except small ones associated 
with soils of low productivity are left idle, but these are suitable for 
cultivation. 


Copake gravelly loam, rolling phase (5-15% slopes) ) This 
soil occurs in association with Copake gravelly loam, nearly level and 
undulating phases, but on the more rolling terraces and on the slop- 
ing faces of the level terraces. Its stronger slope and more rolling 
relief distinguish it from the nearly level and undulating phases. 
Areas are generally small (5 to 10 acres), though a few range from 
25 to 35 acres in size. 
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The soil profile is similar to that of Copake gravelly loam, nearly 
level and undulating phases. Sheet erosion has been moderate; 25 
to 75 percent of the original surface soil has been lost in most 
places. The average thickness of the present surface soil is 7 inches, 
but the range is from 4 to 10 inches. Erosion has been severe on a 
few included areas, which have lost most of the original surface soil. 

Use and management.—Cultivated areas of this soil are used and 
managed in much the same way as the cultivated areas of the nearly 
level and undulating phases. Yields are usually less, however, for the 
soil is shallower over the gravelly substratum and lower in water-hold- 
ing capacity. Runoffisalso greater. Wherever feasible, crops should 
be planted across the slope and with the contour to retard runoff, 
conserve moisture, and control erosion. Most of the longer slopes 
are uniform and suited to strip cropping or contour cultivation. The 
undulating terrace areas have irregular relief that makes contour 
cultivation impracticable. 

Copake gravelly loam, hilly phase (15-25% slopes) oo 
hilly relief of this gravelly droughty soil is described as kettle-and- 
kame topography. ‘The soil was formerly recognized as a member of 
a, pe alg series (Schodack), but because of the similarity of soil 
profiles, it has been combined with the Copake series. The soil 
has developed from cross-bedded and stratified outwash sand and 
gravel deposited by glacial streams in hillocks or kames. ‘The parent 
material, like that of other Copake soils, is composed of limestone, 
sandstone, slate, schist, shale, gravel, and sand. The soil contains 
sufficient lime to be alkaline in the deep subsoil and calcareous in the 
substratum. Internal drainage is inclined to be excessive. 

The soil occurs in scattered areas of 5 to 10 acres in all of the major 
valleys and in many small ones. It is on low hills and knolls ad- 
jacent to the smoother Copake soils of the terraces and above the 
small bottoms along streams. The most extensive areas are in Harlem 
valley. The relief is choppy and irregular. 

The surface soil, beneath a sod, is dark brown, granular, friable, 
and acid. The upper subsoil extending from 6 to 17 inches is friable 
yellowish-brown gravelly loam. Below 17 inches to a depth of 36 
inches the subsoil is slightly acid firm but friable grayish-brown 
gravelly sandy loam. Below 36 inches down to 44 inches is the lower 
subsoil, a loose gray gravelly sandy loam that is neutral or slightly 
alkaline. The substratum occurs below 44 inches; it consists of loose 
cross-bedded and stratified grayish-brown sand and gravel 20 feet 
or more thick. Lime carbonate occurs at 6 feet, and the gravel is 
somewhat cemented. with the lime coating. 

Roots penetrate all layers, even down to the free lime zone. The 
gravel and small stone fragments consist of sandstone, limestone, 
slate, shale, quartz, and chert. The light-textured gravelly 
substratum occurs at a slightly shallower: depth than in the nearly 
level and undulating phases, but in general this is a much more 
droughty soil, mainly because of greater runoff. 

The soil varies considerably in reaction of the surface soil, depth to 
alkaline materials, and depth to lime carbonates. The surface soil 
varies from slightly to strongly acid; its reaction depends greatly 
on previous lime treatments. Most idle areas that have been 
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abandoned for some time, especially the light- or sandy-textured in- 
clusions, have a strongly acid surface soil. The depth to alkaline 
materials ranges from 8 to 5 feet. Calcareous materials occur at vary- 
ing depths in the same kame or knoll; the range is from 4 to 8 feet. 

Included with this phase are several small areas having a gravelly 
fine sandy loam texture. These inclusions occur principally at the 
foothills of Honness Mountain southeast of Fishkill in an area a little 
way east of Camelot, and 1 mile south of Poughkeepsie. 

Use and management—Cultivated areas of this soil are used for 
corn, oats, and hay. Alfalfa hay is the principal crop. In the 
dairy areas, large quantities of manure are applied with superphos- 
phate for the corn. From 4 to 114 tons of lime, with additional 
superphosphate, is applied on fields prepared for oats and 
hay. Alfalfa and other hay crops are maintained until yields fail. 

The pastures vary greatly. In Harlem Valley are mostly rotation 
pastures, which contain timothy, alfalfa, red clover, and wild white 
clover, mixed with some wild carrot, buttercup, daisy, plantain, gold- 
enrod, mullein, and other weeds. Weeds, dewberries, and poor grasses 
abound in the permanent pastures, some of which are almost barren 
and have only scattered clusters of sumac. 

The few areas forested have the young growth that comes in on 
abandoned tracts—aspen, white birch, black locust, red and black oaks, 
hard maple, white ash, and black birch. 

The soil can be used advantageously for long rotations that include 
leguminous hay or pasture for 4 years or more. Such shallow-rooted 
legumes as red, alsike, or Ladino clovers should not be used. Once 
established, the deep-rooted legumes such as alfalfa penetrate to the 
high-lime zones and have access both to more moisture and more 
plant nutrients. Birdsfoot trefoil appears to offer considerable possi- 
bilities for this soil. 


Copake gravelly loam, steep phase (25-45% slopes) (Cs).—Like 
the hilly phase, this soil was formerly a member of the Schodack series 
but has been combined with Copake soils because of profile similarity. 
It occupies steeply sloping hillocks or kames and is associated with 
the hilly phase, which it is similar to in most characteristics except 
steepness of slope. The soil profile is generally similar but slightly 
less deep to the substratum of sand and gravel. Some areas that have 
been in poor unimproved permanent pasture are moderately to 
severely eroded. 

Use and management—This soil is droughty and its steepness makes 
use of machinery difficult or impossible. Most areas are used for pas- 
ture, though a few on slopes of a than 35 percent are plowed at long 
intervals, reseeded to hay, and pastured after the hay crop fails. In 
most instances the best use of the soil is for pasture or forest. 


Cossayuna fine sandy loam, undulating and rolling phases 
(83-15% slopes) (Cr).—These phases, mapped as one unit, occur in 
small areas in the northern and along the western edge of the region 
occupied by calcareous sandstone soils. Most areas adjoin or are near 
soils developed from outwash or lacustrine sediments. The upper 
layers are sandy; it is probable that the sand was blown from adja- 
cent outwash and lacustrine areas. The relief is undulating or bil- 


58 SOIL SURVEY SERIES 1939, NO. 23 


lowy—that typical of Cossayuna soils. A few areas with steeper 
slopes have been included. 

The surface soil is dark-brown mellow finely granular fine sandy 
loam, medium to strongly acid, well penetrated by roots, about 11 
inches thick, and much Jower in gravel content than other Cossayuna 
soils. The surface soil in some areas is almost gravel-free. The sub- 
soil from a depth of 11 down to 16 inches is acid friable light-brown 
gravelly fine sandy loam. Below 16 inches and to a depth of 26 inches 
the subsoil is yellowish-brown gravelly loam, firm in place but never- 
theless friable. (This last layer and those below it are like those of 
Cossayuna gravelly loam phases.) Below 26 inches and to a depth 
of 35 inches occurs the deep subsoil, a heavy moderately compact light- 
brown or dark yellowish-brown gravelly loam or light silt loam. The 
substratum, beginning below 25 inches, is compact grayish-brown 
gravelly loam, slightly acid in the upper part, but becoming alkaline 
and, in some places, calcareous with depth. 

The surface soil and subsoil layers above the substratum are acid. 
Bedrock occurs at varying depths but is usually 4 to 6 feet below the 
surface. Roots penetrate all parts of the surface soil and subsoil but 
are most abundant in the surface soil. Internal and surface drain- 
age are good. There has been slight to moderate erosion in most 
areas that have been cultivated, but erosion does not seem to be a 
serious problem. 

Use and management.—Over four-tenths of Cossayuna fine sandy 
loam, undulating and rolling phases, is cultivated. The idle land 
occurs mainly near or in city developments. Most of the acreage in 
forest has never been cultivated and supports fair stands of second- 
growth hardwoods. The areas cultivated in the northern part of the 
county are principally in fruit. Other cultivated areas are used for 
dairy-farm crops. 

Five- or six-year rotations are used. Corn is commonly followed 
by 1 year of oats and 3 years of hay. Hay is occasionally manured the 
second year and pastured for 1 or 2 years thereafter. From 10 to 12 
tons of manure supplemented with 200 to 400 pounds of superphos- 
phate is applied for corn. About a ton of lime and 200 to 300 pounds 
of 20-percent superphosphate are applied to fields prepared for smal} 
grains, usually oats. The oats are used as a nurse crop for hay 
seedings. 

Yields are somewhat lower than on the undulating and rolling 
phases of Cossayuna gravelly loam. Management needs are gen- 
erally similar to those of Cossayuna gravelly loam, undulating and 
rolling phases. 


Cossayuna gravelly loam, undulating and rolling phases (3- 
15% slopes) (Cx).—Much of the prosperity of the good farms in the 
Cossayuna soil association in the western half of the county depends 
upon these moderately deep well-drained undulating to rolling phases. 
They are among the more extensive upland soils. They have devel- 
oped from glacial till containing chiefly calcareous sandstone but also 
some acid slate and shale and very small quantities of limestone. 
Close associates of these phases are other phases of Cossayuna gravelly 
loam and the Troy, Albia, Boynton, and Mansfield soils, which were 
derived from similar material. 
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These phases contain enough lime to be alkaline or calcareous in the 
deep subsoil, though their surface soil is medium acid. They range 
from 2 to 10 feet in depth but are dominantly about 5 or 6 feet deep. 
The bedrock crops out at wide intervals. Relief is undulating to 
gently rolling. Much of the area appears somewhat billowy when 
viewed from a distance (pl. 2,2). In most areas slopes are below 8 
percent. 

The cultivated surface soil is mellow and grayish brown; it con- 
tains considerable rounded quartz and sandstone gravel, small flat 
shale and slate fragments, and subangular flaggy pieces of calcareous 
sandstone and limestone. This layer varies from 8 to 14 inches in 
thickness but on most cultivated areas averages about 9 inches. It is 
underlain by a yellowish-brown or light-brown firm but friable 
gravelly loam subsoil, which rests on yellowish-brown compact 
‘gravelly silt loam at depths of 20 to 24 inches. The slightly compact 
layer, 7 to 10 inches thick, breaks out easily into firm small irregular 
blocks. Replacing this compact layer at an average depth of 32 
inches is the deep substratum, a compact light grayish-brown or olive- 
brown gravelly loam glacial till that breaks into medium to large 
irregular firm blocks. This deep substratum varies from 2 to 6 feet 
in thickness and rests upon bedrock at an average depth of 6 feet. 
The underlying bedrock crops out in some areas. Such outcroppings 
are not frequent and interfere little with tillage. 

Roots penetrate all layers but are most abundant in the surface 
soil. Both surface and internal drainage are well established but not 
excessive. ‘There are many small stones and a few boulders through- 
out the profile and occasionally on the surface. Stone fences sur- 
rounding many of the fields indicate that much of the soil was once 
stony (pl. 2, €’).. The stones in the soil are mostly calcareous sand- 
stone. Many of them, when broken, effervesce at the center if treated 
with hydrochloric acid. Upon weathering these stones probably con- 
tribute some lime to the soil. 

Included with these phases are several areas with a silt loam texture 
that did not have sufficient total area to justify another type separa- 
tion. Under good management, however, these areas are slightly 
more productive than the undulating and rolling phases of Cassayuna 
gravelly loam, the unit with which they were included. 

The quantity of gravel in the surface soil varies in these phases, 
but no area has gravel enough to interfere greatly with cul- 
tivation. The soils also vary somewhat in quantity of original sur- 
face soil lost through erosion. Nearly all areas that have been culti- 
vated for a long time are moderately eroded, whereas a few that are 
forested show no evidence of erosion. 

Use and management.—In the northern part of the county Cos- 
sayuna gravelly loam, undulating and rolling phases, is intensively 
used for fruits; in the vicinity of Poughkeepsie, for vegetables; and 
in other parts of the county for dairy-farm crops. The pasture is 
mostly the rotation kind. The idle acreage is nearly all potentially 
good cropland. Actually, much of it is idle only temporarily. The 
forested areas are covered mainly with hardwoods—oak, maple, 
poe dogwood, and tulip, with some ash, basswood, hemlock, and 
beech. 
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Rotations vary considerably. A 5- to 6-year rotation is most com- 
monly used in the diary areas. Corn for 1 or 2 years, followed by 
oats for 1 year and hay for 3 years, is the general rotation. Hay 
meadows are sometimes pastured 1 or 2 seasons in addition. In the 
truck-crop areas no regular rotations are followed. In the fruit areas 
these phases are kept in one crop for long periods. Corn, oats, timothy, 
timothy and clover, clover, and alfalfa are the common crops grown 
in support of dairying. Most nny crops are mixtures rather than pure 
stands. The principal vegetables grown are sweet corn, tomatoes, 
cabbage, potatoes, and beans. Among the small fruits grown are 
grapes, strawberries, and some raspberries and blackberries; the total 
acreage in fruit is small. 

About 10 or 12 tons of manure and 200 to 400 pounds of 20-percent 
superphosphate an acre are usually applied for corn. A ton of lime 
is commonly applied before oats used as a companion crop for hay’ 
seedings. Some farmers add 200 pounds of superphosphate for oats. 

In truck-crop areas, where sweet corn instead of field corn is grown 
in the rotation, many growers apply 150 to 200 pounds of 5-10-5 fer- 
tilizer in the row at planting, in addition to the manure and phos- 
phate. Where manure is not applied for the corn, 800 to 400 pounds 
of commercial fertilizer, either 5-10-5 or 4-12-4, is applied. Beans, 
sometimes grown in the rotation, are treated with manure and phos- 
phate in the same way as corn. Tomatoes are sometimes substituted 
for corn, or are grown the second season in the rotation. In addition 
to the manure and phosphate usually applied for corn, tomatoes 
receive 200 to 300 pounds of 5-10-5; and where manure and superphos- 
phate are not used, at least 500 pounds an acre of commercial 5-10-5 
or 4-12-4 is applied. 

In most areas surface water does not run off rapidly and erosion is 
not serious. On the oe) slopes cultivation should be done across 
the slope to retard runoff, conserve water supplies for plants, and 
prevent erosion. Strip cropping of the long slopes may be desirable. 
In most dairy areas alternate fields on long slopes are kept in sod. 
In truck-crop and fruit areas where large acreages are clean-culti- 
vated, the danger of erosion is greater and more care should be taken 
to run the rows with the contour rather than up and down the slope. 
The natural relief on about 40 percent of these areas is billowy, so 
contour cultivation is impractical. 


Cossayuna gravelly loam, eroded undulating and rolling phases 
(38-15% slopes) (Cv).—These phases, mapped as one unit, are closely 
associated with other phases of Cossayuna gravelly loam and occur 
in scattered areas throughout the Cossayuna soil association in regions 
occupied by calcareous sandstone soils. .The total acreage is small; 
the largest areas are south and southeast of Hughsonville. The relief 
is generally billowy and induces rapid runoff of water. Few areas 
have been gullied, but serious sheet erosion has resulted from poor use 
and management. All areas have lost more than 75 percent of the 
original surface soil; some have lost all of it. 

The present surface soil, developed from plowing the upper subsoil, 
averages 7 inches in thickness. It is more gravelly and lighter brown 
than the surface soil of the undulating and rolling phases. The sub- 
soil from a depth of 7 inches down to 11 inches is light-brown friable 
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gravelly loam; below this lies slightly compact yellowish-brown silt 
loam 10 or 11 inches thick. The substratum is light grayish-brown 
gravelly loam. It occurs at about 22 inches, or at a shallower depth 
than in virgin areas of the undulating and rolling phases. The soil 
is acid in the upper layers, neutral or slightly acid in the upper sub- 
stratum, and alkaline in the deep substratum. 

Use and management.—Practically all of Cossayuna gravelly loam, 
eroded undulating and rolling phases, has been cleared and intensively 
cultivated, but only about three-tenths of it is now cropped. Most of 
the idle acreage could be cropped if it were well managed. Much 
of it has been out of production for some time and is run-down. The 
greater part of the forested land has reforested naturally after a period 
of cultivation. Nearly all cultivated land is used for general farm 
crops. ‘The methods of management and crop rotations followed are 
practically the same as those used on areas of the undulating and 
rolling phases. 

Long rotations that keep the soils in sod most of the time are 
desirable. Heavier applications of fertilizer and more frequent 
manuring than on the undulating and rolling phases are necessary 
to build up fertility. It may be necessary to eliminate corn from 
the rotation on the areas that are particularly erodible. Under 
proper management permanent pasture could bi established and 
maintained. Adequately farahaed long-lived legumes such as alfalfa 
or Ladino clover should be used for areas kept a long time in hay or 
pasture. Clean cultivation of orchards should be avoided. Yields 
are lower than on the undulating and rolling phases. 


Cossayuna gravelly loam, hilly phase (15-30% slopes) (Cw).— 
The small total acreage of this soil occurs in areas closely associated 
with other Cossayuna soils and with soils of the Albia, Staatsburg, 
and Troy series. Slopes average less than 21 percent. Surface water 
runs off rapidly if not carefully controlled. About 75 percent of the 
total area has at one time been cleared of forest and stone and in- 
tensively cultivated. Most areas are slightly to moderately eroded. 

The profile is similar to that of the undulating and rolling phases, 
though the surface and subsoil layers are usually slightly thinner. 
Though the lower subsoil and substratum are compact, internal drain- 
ageis good. Both the surface soil and subsoil are acid; the substratum 
is neutral to alkaline. 

Small areas of this soil frequently occur on short slopes adjacent 
to the undulating and rolling phases of Cossayuna gravelly loam. 
Methods of management suitable for this soil therefore should be used 
on the adjacent areas also. A few areas on long slopes are large 
enough to permit strip cropping. About 70 percent of the total 
acreage is on slopes uniform enough for contour cultivation; the rest 
is too irregular and undulating for such cultivation. 

Use and management— About a third of the cropland on this soil 
is in orchards; the rest is used for dairy-farm crops. Most orchardists 
use a sod to control runoff and erosion. Where orchards are culti- 
vated, tillage is commonly done on the contour as much as possible, 
and sod strips are left between the trees, 

Rotations on dairy farms generally last 6 or 7 years; they consist 
of 1 year of corn, 1 year of oats or wheat, 2 or 3 years of hay, and 2 or 
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3 years of pasture. Cultivation is done across the slopes if they are 
uniform, but for most effective control of runoff the rows should be 
run with the contour as closely as possible. Slopes that are too 
irregular should not be planted to clean-cultivated crops. Quantities 
and kinds of fertilizers applied each rotation are about the same as 
on the undulating and rolling phases, but this means a smaller 
average application each year because a longer rotation is used. 


Cossayuna gravelly loam, eroded hilly phase (15-30% slopes) 
(Cu).—Scattered areas of this soil occur with other phases of Cos- 
sayuna gravelly loam throughout the Cossayuna soil association. 
Slopes are for the most part very irregular. Few areas are deeply 
gullied, but sheet erosion has removed 75 to 100 percent of the original 
surface soil. On about a tenth of the total acreage, all of the original 
surface soil and more than 25 percent of the subsoil have been removed. 
Areas are chiefly small (5 to 10 acres), but a few cover 30 or 40 acres. 

The profile is variable. The present, surface soil was derived almost 
entirely from the original upper subsoil. In idle areas it may be 
very thin—only 2 or 8 inches thick. In Cultivated areas it is usually 
a dark-brown gravelly loam about 6 inches thick. The subsoil starts 
below 6 inches and continues to a depth of 21 inches; it is a ght 
yellowish-brown gravelly silt loam that is slightly compact in the 
lower half. The parent material, or substratum, occurring at approxi- 
mately 21 inches, is a compact grayish-brown gravelly loam. 

The upper layers of the profile are usually medium to strongly 
acid. The upper substratum may be slightly acid or neutral, but 
with depth it usually becomes alkaline or slightly calcareous. Under- 
lying bedrock crops out in some areas, generally more frequently 
than on the undulating and rolling phases. The soil varies chiefly 
in depth and nature of its surface soil and in irregularity of relief. 

Use and management.—About half of the cultivated area of this 
soil is in orchards now kept in sod; erosion has been reduced to a mini- 
mum in these orchards. The remaining cultivated acreage is used 
principally for dairy-farm crops. Thesmaller tracts adjacent to more 
gently undulating areas of Cossayuna gravelly loam are used under 
management methods described for Cossayuna gravelly loam, un- 
dulating and rolling phases; consequently, erosion is usually still 
active and considerable soil is washed away during periods of clean 
cultivation. 

Since relief is mostly irregular and favorable to rapid runoff, use 
of a long rotation consisting mainly of sod-forming crops is desirable 
not only for protecting the soils but also for building up fertility. 
Clean-cultivated crops should be grown only when absolutely neces- 
sary to meet the needs of the farm unit. Row crops, if they must 
be grown, should be planted and cultivated across the slope. In 
dairy regions the establishment of permanent, pasture is desirable 
if other soils suitable for cultivation are available. Permanent pas- 
ture is especially desirable for areas adjacent to other severely eroded 
or hilly soils. 

Many pastures are rotated with other crops; those following hay 
generally furnish good grazing. The permanent. pastures are gen- 
erally in poor condition, though good ones can be established and 
maintained under good management, including controlled grazing. 
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Many idle areas would be suitable for pasture if properly fertilized 
and seeded. About a third of the idle acreage has grown up in weeds 
and brush. Most of the acreage now forested was once cleared but 
was abandoned and grew up to trees, principally hardwoods. 

The area in pasture is about equally divided between permanent and 
rotation pasture. Permanent pastures are seldom treated, though good 
ones could be established and maintained with proper management. 
Yields of pasture and tilled crops are lower than on the undulating 
and rolling phases. . 

Most of the idle acreage is suitable for cultivation but is adjacent 
to abandoned soils of lower agricultural value. Approximately 
two-thirds of the forested acreage has never been cleared. The forests 
consist of hardwoods, principally of oaks, maples, dogwood, tuliptree. 
basswood, and ash. Pasturing of forested areas has resulted in 
moderate erosion. 

Tn addition to maintenance of fertility by the use of legumes, ma- 
nure, and fertilizer, control of runoff is of major importance. Runoff 
is normally rapid and results in erosion and in loss of water badly 
needed by plants. On areas that have irregular slopes, runoff must 
be controlled mainly by using the soil as much of the time as possible 
for close-growing crops such as hay and pasture. The effectiveness 
of such use depends upon maintenance of a high fertility level. 


Cossayuna stony silt loam, relling phase (5-15% slopes) (Cz) .— 
This moderately deep well-drained soil is too stony for cultivation 
and mildly irregular in relief. It occurs in scattered units of 1 to 600 
acres throughout the region occupied by calcareous sandstone soils. 
In its present condition it is practically nonagricultural, for many 
large boulders are scattered throughout the profile and on the surface. 

eneath the half an inch of leaf litter in forested areas lies half an 
inch of very dark-brown mulchlike mull. A 2-inch layer of mellow 
dark grayish-brown silt loam of fine crumb structure underlies the 
mull. Below 3 inches down to 14 inches is friable yellowish-brown silt 
loam of soft fine crumb structure. The subsoil from a depth of 14 to 
28 inches is dark yellowish-brown heavy gravelly loam, firm in place 
but friable. From 28 to 37 inches the subsoil is slightly compact olive- 
brown heavy gravelly loam. It is underlain by dark olive-brown to 
grayish-brown gravelly loam that is compact in place. This is the 
substratum ; it rests upon calcareous sandstone bedrock at an average 
depth of 5 feet, though the bedrock may be as deep as 10 feet or may 
outerop locally. 

The surface and subsoil layers are well penetrated by roots, espe- 
cially the surface layer. Both surface and internal drainage are good. 
Throughout the profile are many pieces of gravel, stones, and boulders 
from sandstone, as well as some stones and gravel from limestone, 
shale, slate, and granite or gneiss. The surface and subsoil layers 
and the upper few inches of the substratum are acid; the lower sub- 
stratum is alkaline, 

Use and management.—Fully eight-tenths of Cossayuna stony silt 
loam, rolling phase, is forested. The rest has been cleared but is gen- 
erally so stony that cultivation is difficult. Small areas of 2 to 8 acres 
cleared around and between the large rocks are cultivated. The pas- 
ture is of fair quality. Treated pasture supports good grasses. Idle 
areas are mostly covered with brush. 
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This soil is potentially as good for crops as Cossayuna gravelly 
loam, undulating and rolling phases. If it were cleared of forest 
and rocks and boulders, it would be suited to the same crops and need 
the same general management. 


Cossayuna stony silt leam, hilly phase (15-80% slopes) (Cr). — 
In general profile characteristics and location, this soil is like the roll- 
ing phase, but it is steeper and more irregular in relief. It is well- 
drained and moderately well supplied with lime. Its stoniness pro- 
hibits cultivation, If the stones were removed and the forest were 
cleared away, its suitability for use and its management needs would 
ie essentially the same as those of Cossayuna gravelly loam, hilly 
phase. 


Dover fine sandy loam, rolling phase (5-15% slopes) (Dr).— 
This moderately deep well-drained neutral or only slightly acid soil 
was derived from glacial till consisting mainly of crystalline lime- 
stone. Some schist, quartzite, and gneiss are ale present. The sur- 
face of the crystalline limestone or marble that underlies the soil is 
irregular. Although it is 4 to 6 feet below the surface in most places, 
it occasionally outcrops. The marble weathers readily to a sandy 
material when exposed above the soil. The soil occurs on low hills or 
knolls in Harlem valley. The general relief is gently rolling. About 
150 acres with slopes between 15 and 80 percent are included. The soil 
is moderately eroded in most places. 

The surface soil is dark-brown fine sandy loam, mellow, fluffy, well 
penetrated by roots, slightly acid, and 10 inches thick on the average. 
It has a slightly more sticky consistence when wet than its texture 
would lead one to suspect. ‘The upper subsoil, extending to a depth of 
19 inches, is lighter brown friable fine sandy loam well penetrated by 
roots. This layer is neutral or slightly alkaline. From a depth of 19 
inches to 28 inches the subsoil is alkaline friable reddish-brown light 
loam, and from 28 inches down to 88 inches it is friable and calcareous 
grayish-brown or nearly gray gravelly sandy loam. Below 38 and 
continuing to 52 inches is loose light grayish sand that is strongly 
calcareous. Crystalline limestone bedrock occurs most frequently at 
about 50 inches, but its depth varies from place to place within the 
same area. The range is mainly from 4 to 6 feet, although most areas 
contain small patches where the depth to bedrock is 2 feet or less. 

The texture of the subsoil layers varies somewhat. In places it 
approaches silt loam in texture and is fairly firm. The content of 
gravel is also variable. The surface soil, though generally slightly 
acid, is alkaline in some areas. 

Included with this phase are areas of very fine sandy loam occur- 
ring in the northern part of Harlem Valley, half a mile south of 
the Columbia County line and outside of the general region of Dover 
soils. A few severely eroded areas covering a total area of 30 acres are 
included. 

Use and managemeni.—The cultivated areas of this soil are used 
principally for hay, mainly timothy, red clover, and alfalfa, and for 
corn and small grains. The length of the rotation varies because hay 
meadows are frequently harvested until yields begin to fail and then 
pastured for 1 or 2 years before plowing. About 10 to 12 tons of 
manure and 800 to 400 pounds of 20-percent superphosphate an acre 
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are applied for corn. Oats receive 100 to 200 pounds of superphos- 
phate. Some farmers top-dress hay meadows with manure. Row 
crops and grain are generally planted across the slope in order to re- 
tard runoff and conserve soil moisture. 

Rotation pastures are usually good; they contain considerable clover 
and bluegrass and few weeds. SPerimanertl pastures are much better 
than the county average but vary according to the treatment received. 
Canada and Kentucky bluegrasses, redtop, and white clover are 
present in all permanent pastures. In neglected pastures, hardhack, 
crataegus, mustard, wild carrot, purple aster, mullein, goldenrod, and 
other weeds are present. Some operators top-dress pasture with su- 
perphosphate or ammophos and, occasionally, with manure. Most 
permanent pastures are seldom fertilized. In very dry periods, pas- 
ture plants are affected by drought, but they recuperate quickly after 
rains. 

The forest is usually young and consists mostly of redeedar that 
has encroached on idle acreages and old abandoned pastures. Other 
species are hard maple, ash, gray, white, and black birches, white and 
black oaks, American elm, white pine, and black locust. 

Conservation of moisture, maintenance of organic matter, and 
fertilization with phosphorus are good management practices for 
this soil, which is well suited to a wide variety of crops and responds 
well to good management. Most areas should be cultivated on the 
contour or across the slope, and long slopes more than 8 percent in 
gradient should be strip cropped. 


Dover fine sandy loam, hilly phase (15~30% slopes) i kam 
This moderately deep well-drained sandy soil was derived from firm 
glacial til consisting mainly of crystalline limestone mixed with some 
schist, quartzite, and gneiss. Slope is the major factor limiting use, 
and erosion has been more active than on the more gently sloping 
areas of Dover fine sandy loam. 

The profile is similar to that of the rolling phase, except the sur- 
face soil is generally slightly thinner. Erosion has removed most, or 
all, of the original surface soil from about 35 acres. In most areas 
the dark-brown mellow fine sandy loam surface Jayer is 6 or 8 inches 
thick. Next occurs 8 or 10 inches of lighter brown neutral friable fine 
sandy loam, which grades into gray calcareous gravelly fine sandy 
loam glacial till at 28 or 30 inches. In most places the crystalline 
limestone bedrock is at depths of 3 to 6 feet. 

Use and management.—Cultivated areas of this soil are mostly 
in hay, timothy, red clover, and alfalfa but are used to a limited ex- 
tent for corn, oats, and wheat. Most operators plant and cultivate 
across the slope and with the contour. This practice ordinarily re- 
tards runoff enough to prevent serious erosion. Manure and super- 
phosphate are used for corn, and superphosphate for oats, in the 
same quantities as on the rolling phases. Yields are estimated to be 
only a little lower. 

Pastures are similar to those on the rolling phase. Forests are 
young—few trees appear to be more than 20 to 25 years old. Ap- 
parently, few of them have been planted; they have grown in old 
abandoned pastures and meadows. Redcedar is encroaching on some 
of the idle areas and neglected pastures, 

242915555 
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The soil is best suited to ade or to a 5- or 6-year rotation con- 
sisting of at least 4 years of hay and not more than 1 year of inter- 
tilled crops. Alfalfa is well suited and should be included in seeding 
mixtures for long-term hay. Birdsfoot trefoil may prove equally well 
suited to hay mixtures and better suited to pastures. The lime re- 
quirement of the soil is low, but crops respond to phosphorus. 


Dover fine sandy loam, ledgy rolling phase (5-15% slopes) 
me Many outcrops of crystalline limestone characterize this very 
shallow soil that developed from shallow deposits of glacial till and 
materials weathered from the underlying crystalline limestone bed- 
rock. The principal rock constitutent of the glacial till is crystalline 
limestone, which weathers easily into a fine sandy loam, Other rock 
materials present in smaller quantity are schist, quartzite, slate, and 
eiss. 
The soil occurs on low hills and knolls that seldom rise more than 
100 feet above the floor of the Harlem Valley. The relief is 
uneven. White sand is common on the surface where a rock outcrop 
is disintegrating. Where the surface of an outcrop joins the soil, 
several inches of disintegrating sandy material lie upon the soil. 
Both surface and internal drainage are good. 

Beneath a pasture sod, the surface soil is a dark coffee-brown mellow 
or fluffy finely granular fine sandy loam, neutral or allcaline, well 
penetrated with grass roots, and about 9 inches thick. From 9 down 
to 17 inches, the subsoil is strongly alkaline, mellow, brown fine sandy 
loam. Below 17 inches to a depth of 21 inches the subsoil is light 
yellowish-brown fine sandy loam that is friable, mellow, and slightly 
calcareous. Below 21 inches and extending to 26 inches is strongly 
calcareous very light-gray fine sand, which rests on the crystalline 
limestone bedrock. Roots penetrate all layers but are most abundant 
in the surface soil. 

The soil varies chiefly in depth. Outcrops of the underlying 
limestone are numerous, but in pockets between them the average 
depth of soil is about 24 inches. Nevertheless, the layers of bedrock 
are tilted on edge, and in pockets between outcrops the soil may be 
as much as 4 feet deep. The soil is moderately eroded in most areas. 
A few small included areas have been severely eroded. 

Use and management.—The cultivated areas of this soil are shal- 
low but contain fewer outcrops than normal for the entire soil. They 
are used principally for hay grown in rotation with corn and oats. 
From 10 to 12 tons of manure and 3800 to 400 pounds of 20-percent 
superphosphate an acre are usually applied for corn, and 150 to 
200 pounds of superphosphate for oats. Timothy, red clover, and al- 
falfa, the principal hay crops, are maintained from 3 to 5 years and 
then pastured 1 or 2 years before plowing. Top dressings of manure 
are sometimes applied to hay crops to maintain the stands longer. 
The soil is inclined to be droughty. Yields vary with the quantity of 
rainfall during the growing season. Cultivable areas like these are 
ak wily the soil normally cannot be cultivated and is pastured 

pl. 3, A). 

Permanent pasture is generally good during early spring and very 
poor after July 15. Canada and Kentucky bluegrasses, redtop, 
and wild white clover are usually abundant. Chicory, thistle, eid 
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aster, wild carrot, and other weeds grow in the poorest pastures, and 
some brushy growth of hardhack, redcedar, and hawthorn is en- 
croaching. Pastures need phosphorus but no lime. 

The forests are young, and the stands are irregular. Redcedar, 
usually the dominant tree, occurs with some gray and white birches, 
locust, hard maple, and wild cherry. Redcedar and brush soon invade 
idle areas. 


Dover fine sandy loam, ledgy hilly phase (15-30% slopes) 
(Dn).—More strongly sloping and hilly areas associated with the 
ledgy rolling phase are occupied by this soil. The relief is irregular. 
Outcrops of distintegrating white limestone are conspicuous and 
somewhat more numerous than on less steeply sloping phases of Dover 
fine sandy loam. About 25 percent of this soil has been severely 
eroded; the rest, moderately eroded. The light fluffy surface soil, the 
shallowness of the profile, and the irregularity of relief makes danger 
of erosion great. Cultivation is extremely difficult and fsually results 
in serious loss of soil. 

The profile in moderately eroded areas is similar to that of the ledgy 
rolling phase. The surface soil in severely eroded areas is composed 
principally of subsoil material; it is light brown and about 6 inches 
thick. The subsoil, a light yellowish-brown fine sandy loam, extends 
to a depth of 12 inches. Below 12 inches lies a 4- or 5-inch layer of 
disintegrated bedrock, a light-gray fine sand that rests on the solid 
white limestone. 

Use and management.—This soil is mostly in pasture and forest. 
Pasture is good in the spring but poor in summer. The bluegrass, 
redtop and wild white clover sods are usually heavy. About a 
fourth of the pasture is on eroded areas, and erosion is still active in 
places. Light applications of manure or phosphate would probably 
improve the pasture so it could hold the soil, but most pastures are not 
fertilized. Phe soil is droughty, and in dry seasons the vegetation is 
severely damaged. The forest is young and consists of the same 
species as are on the ledgy rolling phase. 


Dover fine sandy loam, ledgy steep phase (30-45% slopes) 
(Dp).—This soil has steep irregular slopes and many outcrops of the 
underlying rock. Areas vary from 2 to 70 acres in size. 

The profile in the moderately eroded areas (65 percent of the phase) 
18 Peace similar to that of the ledgy rolling phase but thinner over 
bedrock in most places. The present surface soil in pastures is about 5 
inches deep and grayish brown. Beneath the surface soil is about 3 
inches of light yellowish-brown friable fine sandy loam subsoil, which 
rests at a depth of about 8 inches on very light-gray fine sand from 
disintegrated limestone. The solid bedrock normally occurs at depths 
of 10 to 15 inches. 

Use and management.—Under forest this soil appears to be stabi- 
lized; slips develop only where forest is pastured. This soil] is best 
used for forest in most places. Redcedar comes in rapidly and is the 
dominant species. Gray and white birches, white pine, black locust, 
and maple are alse present. ‘The forest is all young, which indicates 
that the soil was probably cleared at one time. Erosion is active in 
most pastures. The sod is not heavy enough to hold the soil; surface 
wash occurs and the soil slips on many of the steep slopes, 
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Dutchess gravelly silt loam, undulating and rolling phases 
(8-15% slopes) (Dx).—These phases are mapped as a unit. They 
are well-drained and acid and were derived from glacial till that con- 
sists mainly of acid slate and shale. Areas occur throughout the region 
of slate and shale, mainly in the Dutchess-Pittstown soil association. 
The relief varies from rolling to gently undulating. The slope range 
is from 3 to 15 percent, but tis average slope is 8 percent. The areas 
vary from 2 to 100 acres in size. Associated with these phases are 
the Bernardston, Pittstown, and Nassau soils, which were derived 
from similar materials. Approximately 90 percent of these gravelly 
phases has been farmed, and an equal percentage has been moderately 
eroded. There has been no erosion on about half of the present 
forested area, which represents 15 percent of the total acreage. 

In forested areas a thin layer of forest litter is underlain by about 
an inch of gray-brown granular mull, Beneath the mull is the surface 
soil, about 6 fnches of dark-brown gravelly silt loam with a fine crumb 
structure. This layer is followed By about 6 inches of light-brown or 
light yellowish-brown gravelly silt loam that is friable and has a very 
fine crumb structure. The subsoil extends from a depth of 12 to 26 
inches; it is a light-brown gravelly silt loam, firm in place but friable. 
The substratum, which begins below 26 inches, is slightly or moderately 
compact olive-brown light silt loam that rests upon shale bedrock at 
48 inches. Throughout the profile materials from slate predominate, 
though some schist fragments and gravel from sandstone and crystal- 
line rock are present. The mull and surface layers are strongly acid; 
the subsoil and substratum are moderately acid. Roots penetrate all 
layers but are most abundant in the mull and the upper 6 inches of 
mineral soil. Both surface and internal drainage are good. 

The soils vary principally in depth and in content of gravel in 
the surface layers. Generally bedrock occurs between 4 and 6 feet; 
the range in depth is from 1 to 10 feet. Outcrops of the underlying 
rock are few. In some areas there is little gravel, but in others it 
is abundant. No area has gravel sufficient to interfere seriously 
with cultivation. Several stony areas, indicated on the map by 
stone symbol, are included with this unit. 

Use and, management—About half of Dutchess gravelly silt loam, 
undulating and rolling phases, is cropped. The forested areas have 
chiefly a second-growth cover but a few have been reforested. The 
forest: growth consists mostly of hardwoods of the oak-hardwood 
or the beach-maple-hemlock association. The trees are mainly red, 
white, scarlet, and yellow oaks, shagbark and pignut hickories, hard 
and soft maples, ash, basswood, hemlock, and chestnut. 

About a fourth of the total acreage is idle, principally because 
of association with small areas of Nassau soils and other soils of 
low (or no) agricultural value and to a lesser extent because of 
occurrence in estates used as private hunting reserves. Some large 
areas of these soils isolated by areas of Nassau soils are intensively 
cultivated, whereas the associated Nassau soils are pastured. 

Cultivated areas are used principally. for pasture, hay, oats, buck- 
wheat, corn, and potatoes. Yields vary with the quantity and qual- 
ity of fertilizer, lime, and manure applied. Grasses are not so well 
suited as to soils derived mainly from limestone or calcareous sand- 
stone, but the pastures contain much redtop and usually some 
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bluegrass and white clover. These soils are not so “strong” as the 
associated Bernardston soils but are good for most cultivated crops 
if their fertility level is maintained by fertilizer, lime, legumes, and 
manure. Many areas are badly depleted. 

Management practices vary widely. On many farms no regular 
rotations are followed. Land for corn or potatoes is usually heavily 
manured, and phosphate may be applied. From 10 to 12 tons of 
manure and about 400 pounds of 20-percent phosphate are applied 
for corn. Varying quantities of lime, 14 to 114 tons an acre, with 
or without phosphate, may be applied on fields prepared for oats 
to be used as a companion crop for a hay seeding. Meadows are 
generally mowed for 3 years. A 5- to 7-year rotation is used on 
the better farms: Corn is grown 1 or 2 years and followed by a 
small grain, usually oats, and 3 years of hay. Where there is suffi- 
cient acreage suitable for cultivation, meadows are frequently pas- 
tured 1 or 2 years after the third season of hay. From 1 to 1% 
tons of lime and 200 pounds of 20-percent phosphate an acre are 
applied to ground prepared for oats. Hay meadows to be pas- 
tured are frequently top-dressed with manure. 

The condition of pasture varies from poor to good, depending on 
management. The vegetation in unimproved pastures and idle 
fields includes poverty oatgrass, sweet vernal, redtop, goldenrod, 
devils paintbrush, steeplebush, and other undesirable weeds and 
shrubs. With lime, phosphate, and manure, good oe pasture 
generally can be established. On a few beef-cattle farms, there are 
several excellent pastures on these and the Pittstown soils. Rotation 
pastures are fair to good on. the better dairy farms. 


Dutchess gravelly silt loam, eroded undulating and rolling 
phases (3-15% slopes) (De).—The relief of this mapping unit is 
probably a little more irregular than that of the undulating and 
rolling phases, but slope gradients are similar. On most areas erosion 
possibly has been caused by improper use and management rather 
than by greater irregularity of relief. From 75 percent to all of the 
original surface and, in places, part of the subsoil have been lost. The 
present surface soil is composed almost entirely of subsoil materials, 
apparently very low in organic-matter content. 

The present surface soil in cultivated areas is dark-brown gravelly 
silt loam, more gravelly than that of the uneroded undulating and 
rolling phases, friable, and about 6 inches thick. The subsoil extends 
from a depth of 6 to 18 inches; it is a firm but friable light-brown to 
yellowish tern gravelly silt loam. The subsoil rests on the compact 
olive-brown gravelly silt Joam substratum, which occurs 26 to 48 
inches below the surface in uneroded areas of the undulating and 
rolling phases of Dutchess gravelly silt loam. 

Use and management.—The cultivated parts of these soils are used 
in much the same manner as cultivated areas of the undulating and 
rolling phases, but yields are normally considerably lower. Fertility 
and organic matter are low. Longer rotations made up to greater 
extent of hay crops and heavier eee of manure and fertilizer 
are necessary for reestablishing high productivity. Six-year rota- 
tions that include only a year of cultivated crops should be used; 
the soil should be kept in sod the greater part of the rotation. The 
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general irregularity of relief sometimes makes contour cultivation 
not practical. 

Some improved permanent pastures are established, but most pas- 
tures are poor. Erosion is active on many of them because there is 
not enough vegetation to retard runoff and hold the soil. Reseeding 
and applications of lime, fertilizer, and manure are needed for estab- 
lishment of good pasture. With lime and fertilizer, a few pastures 
could be improved without reseeding. 

A small acreage having a loam to gravelly loam texture has been 
included; its crop yields are slightly lower than those of the undulat- 
ing and rolling phases. 


Dutchess gravelly silt loam, hilly phase (15-30% slopes (Di) — 
This soil is associated with other soils of the Dutchess series and 
with Nassau, Bernardston, and Pittstown soils in the central part of 
the county. 

The profile is like that of the undulating and rolling phases, but 
the surface soil of most cultivated areas may be slightly thinner. 
Except for those areas that have remained continuously in forest, 
the soil is moderately eroded, having lost 25 to 75 percent of the 
original surface soil. The gravel content of the surface soil varies, 
and to some extent the relief. In a very few areas the surface soil 
contains little gravel. 

Use and management.—Areas of this soil under cultivation are 
used and managed in about the same way as areas of the undulating 
and rolling phases. Cultivation and planting of row crops is done 
across the slope, approximately with the contour wherever feasible. 
Row crops are normally included only 1 year in the rotation. Yields 
are generally lower than on the undulating and rolling phases, partly 
as a result of greater runoff and less water left available for crops. 

The relief is so irregular on about 10 percent of the total area that 
contour cultivation of row crops is impractical. Elimination of row 
crops from the rotation is a desirable way of controlling erosion on 
these irregular areas. On the rest, cross-slope cultivation is feasible, 
but strip cropping is difficult, and in many areas the slopes are short 
and do not need contour cultivation. Rotations should be long 
a many sod-forming crops and as little clean cultivation as 
reasible. 


Dutchess gravelly silt loam, eroded hilly phase (15-80 percent 
slopes) (Dr).—Practically all of the original surface soil and in 
places part of the subsoil have been eroded from this soil. The 
profile 1s moderately deep—2 to 8 feet deep over bedrock. Relief is 
irregular, and the slopes are mostly short. The areas are closely 
associated with gently sloping or undulating areas of Dutchess 
gravelly silt loam. They average 6 acres in size but range from 1 to 
30 acres. The smaller areas are closely associated with large areas 
of the undulating and rolling phases, so they are managed like those 
phases. Severe sheet erosion has resulted from improper manage- 
ment; the entire original surface soil has been lost from most areas. 
A few gullies also occur. 

The present surface is composed almost entirely of subsoil materials 
low in organic-matter content. In cultivated areas the surface soil 
is about 6 inches thick and dark brown. The soil profile is, in general, 
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similar to that of the eroded undulating and rolling phases, The 
amount of gravel present on the surface varies, but slate and shale 
fragments are generally abundant. ; 
se and management.—Dutchess gravelly silt loam, eroded hilly 
phase is not productive in its present condition but can be made as 
roductive as the hilly phase if well managed. It should be used 
or pasture or hay as much as possible to control erosion and build 
up fertility and moisture-holding capacity. Liberal fertilization and 
liming are needed, and use of manure is especially desirable. Culti- 
vation should be across the slope and on the contour whenever possible. 

Most pastures are in poor condition and need lime, phosphorus, 
and manure. Reseeding of the poorer pastures may be necessary. 
The better pastures contain bluegrass, redtop, timothy, and wild 
white clover and have a sod sufficiently ee to hold the soil. Hro- 
sion is active on poor pastures, and occasionally shallow gullies occur. 
Most pastures are native; few are rotated with tilled crops. 

Weeds and brush have grown on about two-thirds of the idle area. 
Most of the present forest is on areas once cleared and later abandoned. 
The stands are composed principally of hardwoods, some of which are 
common in old forest stands on Dutchess gravelly silt loam, undulat- 
ing and rolling phases. Many temporary trees such as poplar, birch, 
and pin cherry arein the stand. A few idle areas have been reforested. 
By use of fertilizer and lime, some of the idle areas could be brought 
back into use for pasture or hay. 


Eel and Lobdell silt loams, undifferentiated (0-2% slopes) 
(Ea).—These are nearly level moderately well-drained to imperfectly 
- drained soils of the first bottoms. They are flooded almost every 
spring, and the receding waters leave deposits of silty materials that 
have washed mainly from soils derived from glacial drift containing 
calcareous sandstone or limestone. The Lobdell soil occurs in the 
western part of the county in the region where the soils developed 
chiefly from reworked calcareous sandstone; the Eel soil occurs in 
the southern and western parts of the Hmestone valleys in association 
with soils derived from drift containing abundant limestone. Lobdell 
silt loam is associated with the well-drained Chagrin soils on the first 
bottoms of the calcareous sandstone regions; Eel silt loam, with the 
well-drained Genesee soils of first bottoms in the limestone regions. 
The two soils were not differentiated when the county was mapped, but 
their general distribution is the same as that of the Genesee and 
Chagrin soils. 

Beneath sod, the surface soil of Eel silt loam to a depth of 5 inches 
is grayish-brown, friable, and neutral or only slightly acid. From a 
depth of 5 to 13 inches is friable dark-brown neutral silt loam of angu- 
lar fine blocky structure. The subsoil extending from 13 to 20 inches 
is dark grayish-brown neutral silt loam that is firm in place but breaks 
into soft subingular fragments. From 20 down to 30 inches is strongly 
mottled gray, yellow, rust-brown and grayish-brown neutral to alka- 
line silt loam that breaks into soft medium angular fragments. Below 
30 inches lies gray stratified sand and gravel that is moderately alka- 
line or calcareous. Roots occur throughout the entire profile but are 
most abundant in the surface soil and upper subsoil. Internal drain- 
age is slow. 
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Lobdell silt loam varies from Eel silt loam mostly in reaction of 
the surface soil and, in some areas, in texture. The surface soil is 
usually moderately to strongly acid. Acidity decreases with depth, 
and below 36 inches the substratum is generally neutral or moderately 
alkaline. Where the Eel soil occurs in limestone valleys the alluvium 
is derived chiefly from limestone rock materials and the surface soil 
is nearly neutral, or possibly alkaline. 

In the Hudson Valley several areas have a very fine sandy loam 
surface texture. Along the stream flowing to the Hudson River from 
the village of Staatsburg, the surface texture is fine sandy loam. A 
few gravelly areas are indicated on the map by gravel symbol. Small 
included areas near Cokertown have a shallow organic surface layer 
and layers of organic material in the lower subsoil. The areas of all 
inclusions are too small to justify separation. 

Use and management.—Eel and Lobdell silt loams, undifferentiated, 
are used for nearly all the crops commonly grown in the county in 
support of the dairy industry. 

The native forest on both soils consists mainly of elm, soft maple, 
black ash, willow, alder, sycamore, hickory, and gray birch, with some 
hard maple, white oak, and hemlock. 

The cultivated areas are managed much the same as the associated 
areas of Genesee or Chagrin soils. No regular rotations are followed. 
Corn is grown for 1 or 2 years and followed by oats for 1 year and 
hay for an indefinite period. Most operators realize that the soils are 
not well suited to alfalfa, because of their restricted drainage, and use 
seeding mixtures of alsike clover, redtop, and timothy. Alfalfa and 
red clover are included in some seeding mixtures. 

About 50 percent of the pasture on these soils is rotated with tilled 
crops. The vegetation in permanent pastures includes Kentucky blue- 
grass, wild white clover, timothy, redtop, quackgrass, and some 
buttercup, yellow dock, and other weeds. Whe pasture varies but is 
usually good when upland pastures have dried up. A few of the per- 
manent pastures are poor, especially where small areas of these soils 
occur in close association with poorly drained or permanently wet 
Wayland soils, on which willow and alder have encroached. 

The soils are suited to intensive cultivation and need few special 
practices to control water. Control of stream-bank erosion is needed 
in some areas, and keeping cover crops on bare Jand is advisable to 
control scouring during spring floods. 


Elmwood fine sandy loam (0-5% slopes) (Es).—Areas of this 
soil have developed from deposits of acid fine sand laid down over 
glacial lake clay. The soil occurs in small areas on gently sloping 
to nearly level relief along the edges of the glacial lake plain and 
adjacent to the upland soils. It is associated with Hudson, Rhine- 
beck, Madalin, Albia, and Cossayuna soils. The sands vary from 
30 to 50 inches in thickness over the clay. The clay restricts internal 
drainage. The soil is gravel-free and acid. 

The surface soil, about 10 inches thick, is strongly acid dark-brown 
fine sandy loam. Under sod it has a weak fine-granulay structure and 
is well penetrated by grass roots. The 10- to 19-inch upper subsoil is 
light yellowish-brown friable fine sandy loam of fine crumb structure; 
it is well penetrated by grass roots and strongly acid. The lower sub- 
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soil, extending from 19 to about 36 inches, is strongly acid light-brown 
fine sandy loam, strongly mottled with rust brown and gray. It is 
firm in place and breaks out into small easily crushed irregular frag- 
ments. Roots penetrate this layer but are most abundant in its upper 
few inches. Below about 36 inches occurs a grayish-brown strongly 
mottled silty clay loam that retards internal drainage. This strongly 
mottled layer is moderately acid, tight, and compact and it breaks 
out into large fragments. With depth, the mottling becomes less 
pronounced, and the material shows definite stratification. 

The soil varies chiefly in thickness of the surface soil (7 to 11 
inches) and depth to the silty clay loam substratum (30 to 50 inches). 
Mottling of the subsoil usually begins 18 to 24 inches from the surface. 

Use and management.—Cultivated areas of this soil are used prin- 
cipally for dairy-farm crops (corn, oats, and hay), and to some extent 
for apples, peaches, and small fruits. A 5- to 6-year rotation con- 
sisting of corn for 1 or 2 years, oats for 1 year, and hay for 3 years is 
commonly followed. The rotation is varied at times by pasturing 
meadows 1 or 2 years after the second or third year of mowing. From 
8 to 10 tons of manure, commonly supplemented with 150 to 200 pounds 
of 20-percent phosphate, is used for corn. From 150 to 200 pounds 
of 20-percent phosphate and 1 to 114 tons of lime are used on oats 
sown as a companion crop for seedings of hay mixtures. Hay mix- 
tures seeded with the oats include timothy, alsike and red clovers, and 
redtop. From 300 to 600 pounds of 20-percent phosphate is gener- 
ally used in the rotation. Lime, which is needed for legumes, is not 
used by all farmers. Orchards are usually maintained in sod and 
top-dressed with manure and nitrate of soda. Strawberries are the 
principal small fruit. 

Most pasture is used in a crop rotation and supports fair vegeta- 
tion. The few native pastures are usually poor and support poverty 
oatgrass, timothy, redtop, daisy, plantain, goldenrod, and other weeds, 
and some brush and briers. Most of the native pastures need reseed- 
ing and fertilization. 

The natural forest includes shagbark and pignut hickories, hard 
and soft maples, beech, birch, red oak, white ash, and poplar. 

As most drainage is effected internally, there is not much erosion. 
After heavy rains, washing is sometimes evident in cornfields and 
strawberry beds on the more sloping areas. Maintenance of fertility 
is the principal management needed. The soil has a high requirement 
for lime, and probably for potash, where it is heavily cropped. Use of 
legumes and manure in the rotation is needed for maintaining supplies 
of organic matter and nitrogen. Under good management the soil 
is at least moderately productive of most general farm crops and most 
vegetables and small fruits, 


Genesee fine sandy loam (0-8% slopes) (Ga).—This nearly level 
soil occurs in first, bottoms in the lime-til] regions and is commonly 
flooded in spring. Receding waters leave thin deposits of rich mate- 
rial, which has been washed from soils of the uplands that developed 
from glacial till containing large amounts of lime. Areas are small 
(5 to 80 acres) and occur principally in the Harlem Valley along 
Tenmile Creek and its tributaries, 

The surface 9 inches is rich brown, mellow, and crumb structured. 
Extending from 9 down to 14 inches is friable fine sandy loam of fine 
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granular structure. The subsoil from a depth of 14 to 60 inches is 
firm structureless light-brown fine sandy loam. This subsoil material 
has a light-grayish cast throughout that is apparently derived from 
the color of the parent limestone rock materials. In many cases the 
lower part of the subsoil is stratified sand and gravel. 

The soil is alkaline throughout—more alkaline than Chagrin silt 
loam. It is well drained. Surface texture varies from a silt loam to 
a sandy loam. Fine sandy loam is the dominant texture; areas of 
silt loam and sandy loam are too small in total acreage to justify 
separation. 

Wee and management.—The cultivated areas of Genesee fine sandy 
loam are managed and operated much the same as cultivated areas of 
Chagrin silt loam. They produce well, even though cropped inten- 
sively without fertilizer. Corn, vegetables, hay, and especially 
alfalfa are well suited. Small grains are subject to lodging and rust 
when moisture is abundant but yield well in dry years. 

In general, intensive use of Genesee fine sandy loam for row crops 
and corresponding heavy fertilization are good practices. If they 
are followed, more sloping and erodible soils of the uplands can be 
kept a long time in hay. 


Gloucester gravelly loam, rolling phase (5~15% slopes (Gc).— 
This strongly acid moderately deep well-drained soil has developed 
from glacial till composed chiefly of gneiss and granite materials, 
The relief is generally smooth. The soil is deficient in almost all plant 
nutrients and low in organic matter. It occurs in areas containing a 
few to 100 acres, mainly on ridge tops, lower slopes of small valleys in 
mountainous areas, or lower slopes of foothills fronting the Housa- 
tonic and Hudson highlands and Stissing Mountain. Closely asso- 
ciated with this soil are other phases of Gloucester gravelly loam, 
Gloucester and Chatfield stony loam, and Sutton silt loam. 

The surface soil in cultivated areas is about 10 inches of rich-brown 
mellow gravelly loam having a fine crumb structure. The upper sub- 
soil, extending from 10 to 21 inches, is yellowish-brown fria fs grav- 
elly loam. Below 21 to a depth of 86 inches lies the lower subsoil, a 
friable light yellowish-brown gravelly loam. The substratum, begin- 
ning below 36 inches, is firm but friable strongly acid grayish-brown 
gravelly sandy loam. It rests on bedrock at a depth of about 5 feet. 
The profile is strongly acid throughout and contains loose stones and 
boulders of granite, gneiss, and quartzite. Internal drainage is good 
but inclined to be excessive. 

The soil varies chiefly in thickness of its surface soil, which ranges 
from 8 to 12 inches deep and in most places has been moderately 
eroded. The subsoil is firm but not compact in most places; it is loose 
and droughty in a few. 

Included with this phase are soils developed chiefly from quartzite 
rock materials. These included areas of gravelly fine sandy loam 
have profiles similar to that of this soil but somewhat lighter in tex- 
ture and of more grayish cast. They are strongly acid, well-drained, 
and moderately deep. The oe areas of this inclusion occur at 
the base of the Housatonic Highlands east of the Harlem Valley, at 
the base of the Hudson highlands, south of Poughquag, west of 
Whaley Pond, and on Stissing Mountain. 
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Use and management.—Management practices for cultivated areas 
of this soil are not uniform. Kotations are irregular and fertilizer 
treatments differ. Corn, oats, buckwheat, and hay are the principal 
clops. Manure is applied to improve the yields of corn and hay. 
Some operators use phosphate, but many do not. The soil responds 
well to both superphosphate and lime. The more successful operators 
follow a, 5- or 6-year rotation—corn is planted 1 or 2 years and fol- 
lowed by 1 year of oats and 38 years of hay. About 8 to 12 tons of 
manure and 300 pounds of 20-percent phosphate an acre are applied 
for corn. Usually 1 ton of lime and an additional 200 pounds of 20- 
percent phosphate are used on fields prepared for seedings of oats and 
hay. Soil tests show that heavier applications of lime are needed for 
successful growth of red clover sown in mixture with timothy. 

Most of the pastures are neglected and very poor. Redtop, sweet 
vernal, and small quantities of poverty oatgrass grow in the better 
ones. Some weeds grow in all pastures but in the poorer ones there 
is more poverty oatgrass and weeds than of desirable grasses. The 
pions pastures are neglected and overgrown with briers and haw- 
thorn. 

Most forests are young and consist of temporary forest species— 
aspen, gray and white birches, and pin cherry. The species present 
indicate that the soil was once cleared and farmed. The older forests, 
also second-growth, contain oak, maple, ash, basswood, tuliptree, dog- 
Aa black and yellow birches, beech, chestnut sprouts, hemlock, and 
hickory. 

Good management centers about heavy fertilization and liming, lib- 
eral use of manure, and production of legumes. This soil needs more 
lime, nitrogen, and potash than most others in the county. If ade- 
quately limed and fertilized, alfalfa will make a good stand, but it sel- 
dom lasts more than one or two seasons. Ladino clover has been used 
successfully as a long-lived legume on similar soils, though yields after 
a few seasons have been low. Birdsfoot trefoil offers some promise 
where hay or rotation pasture is to remain for long periods. 


Gloucester gravelly loam, hilly phase (15-30% sere) (GB) — 
Strongly sloping areas, usually adjacent to the more gently sloping 
areas of Gloucester gravelly loam, rolling phase, are occupied by this 
soil. Relief is generally uniform. Areas are usually small (about 
10 or 12 acres). They are scattered throughout the regions of gneiss, 
granite, and quartzite on Stissing Mountain and in the Hudson and 
Housatonic highlands. 

The soil profile is similar to that of the rolling phase. The average 
depth of the surface soil, however, is only about 7 inches in cultivated 
and pastured areas, as this soil has been more severely eroded. 

Included with this soil in mapping are areas that have developed 
principally from quartzite material (described under Gloucester grav- 
elly loam, rolling phase) and a few small areas so severely eroded 
that most of the origina! surface soil has been lost. 

Use and management.—The cultivated areas of this soil are used 
chiefly for hay, but to some extent for oats and corn. Hay crops are 
seeded and maintained without fertilization until they fail. Mostly 
weeds and native grasses grow in the meadows. Management varies 
greatly. Manure is commonly the only fertilizer used. Tillage is 
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usually done across the slope for ease of operation, to retard runoff, 
and to control erosion. Yields could be increased 50 to 75 percent by 
applying 114 tons of lime and 500 to 600 pounds of 20-percent phos- 
phate in a 5- to 7-year rotation. 
Pastures are similar to those on the rolling phase; they are ne- 
glected, and the soil is depleted. Most of the forest consists of second- 
rowth hardwood. The species are similar to those in second-growth 
Forests on the rolling phase. About 5 percent of the total area is 
overgrown with young forest that has come in on old abandoned areas. 
Good management centers about use of the soil for hay and pasture, 
with liberal fertilization, liming, and use of manure. Row crops 
should not be grown more than 1 year in 6. All tillage should be on 
the contour if possible, and on long slopes strip cropping is needed if 
row crops are grown. 


Gloucester gravelly loam, steep phase (25-45% slopes) (Gp).— 
This steep excessively drained soil of low fertility is distributed 
throughout the crystalline rock region. It occurs on steep slopes of 
Stissing Mountain and on the Hudson and Housatonic highlands in 
association with other Gloucester soils and with rough stony land. 
Relief is irregular. Sheet erosion has been severe on about a third 
of the soil. Areas that have remained in cut-over forest are only 
slightly eroded. 

The profile is similar to that of the rolling phase, but the surface soil 
is shallower, or 5 to 6 inches thick. Included with this soil are areas 
that developed from quartzite materials like those described for the 
rolling phase of Gloucester gravelly loam. 

Use and management.—Most of this soil was once cleared for pasture 
or crops, but it was too steep for such uses. Fertilizer and lime are 
necessary to maintain good pasture, and these are difficult to apply 
on the steep slopes. Most pastures are untreated, poor, and actively 
eroding. Redtop, sweet vernal, and poverty oatgrass are the prin- 
cipal grasses; weeds, briers, and hin: are generally more abundant 
than the grasses. Applying lime and superphosphate and seeding of 
bluegrass and wild white clover would improve these pastures. 

Aspen, gray and white birches, and pin Hae soon encroach on idle 
areas, and considerable time passes before species valuable for timber 
replace them. 


Gloucester stony loam, rolling phase (5-15% ey (Gr). — 
Areas of this soil occur throughout the region of crystalline rocks. 
They occupy the slopes and ridge tops on Hast Mountain and on the 
Housatonic and Hudson highlands, Associated with this soil are 
Gloucester gravelly loam, rolling phase, Chatfield and Sutton soils, 
and areas of rough stony land. lief is mild, but loose stones of 
gneiss and granite, huge boulders, and a few outcrops of underlying 
rock make the soil unsuitable for cultivation. 

The profile is similar to that of Gloucester gravelly loam, rolling 
phase, except for many stones and boulders on the surface and in the 
soil. In undisturbed forest there is a black almost pure organic layer, 
a vty thin zone of transition, and then the yellowish-brown mineral 
soil. 

Included with this soil are areas developed mainly from quartzite 
rock materials like those described as inclusions with Gloucester 
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gravelly loam, rolling phase. The stones and boulders on these in- 
cluded areas are mostly angular or subangular quartzite. 

Use and management.—Pastures on this soil are generally poor and 
contain much poverty oatgrass, redtop, and sweet vernal. Some 
pastures previously used for hay contain timothy and redtop. Devils- 
paintbrush, wild aster, creeping cinquefoil, strawberry, goldenrod, 
other weeds, laurel, huckleberries, and hardhack are frequently more 
abundant than pasture grasses. The only treatment most pastures re- 
ceive is the occasional cutting and removal of brush. Usually several 
acres are required to pasture one cow for the grazing season. Re- 
moving loose stone, adding lime and superphosphate, and sowing some 
bluegrass and wild white clover would make pasture as productive as 
that on Gloucester gravelly loam, rolling phase. Removal of loose 
stone would also make the areas suitable for cultivation. 

Much acreage now idle is overgrown with brush and aspen, gray and 
white birches, and pin cherry. The old forests consist of second- 
growth hardwoods, among which are red, white, and chestnut oaks, 
hard and soft maples, black and yellow birches, ash, basswood, beech, 
black cherry, and tuliptree. 


Gloucester stony loam, hilly phase (15-30% slopes) (Gz).— 
Many large stones and boulders on the surface and imbedded in the 
soil are the chief characteristic differentiating this soil from Gloucester 
gravelly loam, hilly phase. The stones make use of power implements 
for cultivation, fertilization, or liming very difficult or impossible. 
If they were removed, the soil would be suited to the same uses and 
would need the same management as Gloucester gravelly loam, hilly 
phase. Most of this soil is forested or idle; a few small areas are in 
poor unimproved pasture. 


Gloucester stony loam, steep phase (30-45% slopes) (Ga).—Like 
other phases of Gloucester stony loam, this soil has many loose stones 
and boulders on the surface and in the profile. It is steep and exces- 
sively drained like the steep phase of Gloucester gravelly loam. Steep 
slopes and stoniness make cultivation difficult, and droughtiness and 
low fertility make even the best of the pastures poor. 

This phase is associated with other Gloucester soils, Chatfield soils, 
and areas of rough stony land in the Hudson and Housatonic high- 
lands and on East Mountain. This soil is best used for forest. 


Hollis channery loam, rolling phase (5-15% slopes) (Hp).—This 
soil has developed from shallow deposits of glacial till and small 
quantities of material weathered from the schist bedrock. The prin- 
cipal constituent of the parent till materials is schist; minor ones are 
gneiss, granite, and slate. The relief is irregular. Outcrops of the 
underlying bedrock occur but are numerous on only about 200 acres. 
The soil contains channers—thin flat stone fragments up to 6 inches 
long. The soil is associated with other Hollis soils and with members 
of the Charlton, Woodbridge, Paxton, and Whitman series. It occurs 
in areas 3 to 70 acres in size in the eastern part of the county on the 
ridge tops and slopes of Quaker Hill and Chestnut Ridge. 

The surface soil in meadows is dark-brown mellow loam about 6 
inches thick. The subsoil extending to a depth of 14 inches is light- 
brown friable loam. From that depth down to 20 or 30 inches is the 
lower subsoil, a light-brown firm heavy loam. The lower subsoil rests 
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on soft partly disintegrated schist bedrock. The profile is strongly 
acid throughout; surface and internal drainage are good. Roots pene- 
trate all layers but are most abundant in the surface soil. 

Use and management.—Regular rotations are not followed on this 
soil. Timothy hay is the principal crop. Buckwheat, oats, and corn 
are sometimes grown. Manure is the main fertilizer. Some of the 
more successful farmers apply superphosphate and manure for oats- 
and-timothy seedings. Meadows are mowed until the timothy fails 
and weeds dominate. Sometimes meadows are top-dressed, with 
manure after the second season of mowing. 

Pastures are usually untreated and poor. The principal grasses are 
redtop, meadow fescue, and poverty oatgrass. The percentage of 
grasses is often lower than that of weeds and brush. In the better 
pastures brush is controlled and redtop and poverty oatgrass pre- 
dominate. Pastures could be improved by adding lime and phosphate 
and sowing Kentucky or Canada bluegrass with wild white clover. 
Midsummer pasture can be improved little, because moisture is lack- 
ing. The areas now pastured are principally those adjacent to other 
soils better suited to production of the corn, oats, and hay needed in 
dairy farming. , 

Most idle areas are overgrown with brush. The older abandoned 
areas are reverting to forest. The trees that come in naturally are 
usually poplar, gray and white birches, and pin cherry—species of 
little commercial value that will be replaced by other trees as the forest 
grows older. 

On farms where this soil must be used for crops, management should 
center around production of hay. Alfalfa is very poorly suited. 
Ladino clover-grass mixtures produce both a fair first cutting of hay 
and more aftermath pasture, for a longer period of years, than mix- 
tures now used. The shallow soil holds relatively little water, so 
runoff is abnormally great for such mild slopes and erosion is serious. 
Tf intertilled crops are grown, planting should be done on the contour 
and long slopes should be strip-cropped. 


Hollis channery loam, eroded rolling phase (5-15% slopes) 
(Hz) .—This soil occurs on slopes similar to those of the rolling phase 
but has been severely eroded. From 75 percent to all of the original 
surface soil has been lost. Outcrops of the underlying schist bed- 
rock are more numerous, as the depth of the soil to bedrock is much 
less. The principal areas occur on Chestnut Ridge; some severely 
eroded tracts occur near Quaker Hill. Areas vary from 4 to 60 acres 
in size. 

The present surface soil, composed almost entirely of subsoil 
materials, is light-brown mellow loam. In pastured areas it is about 
4 inches thick. Below 4 inches to a depth of 9 inches the subsoil is 
friable heavy loam of lighter brown color than the surface soil. Below 
9 inches and continuing to 15 inches the subsoil is firm light-brown 
heavy loam, which rests on partly weathered schist bedrock. The soil 
is 15 to 18 inches deep over bedrock. 

Use and management.—Hollis channery loam, eroded rolling phase, 
was at one time entirely cleared of forest and used for pasture and 
cultivated crops. It is now depleted and of little agricultural value. 
Areas now in use are rapidly being abandoned except where they occur 
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in association with better Charlton or Paxton soils, which are well 
suited to cultivation. Areas of it associated with these better soils 
are usually in pasture. The pastures are even poorer than those on 
Hollis channery loam, rolling phase. 

The older abandoned areas have reverted to forest consisting mostly 
of species that have little commercial value, with some hard maple, 
black birch, and white pine admixed. 


Hollis channery loam, eroded hilly phase (15-30% slopes) 
(Ha).—This is a droughty shallow soil having irregular relief. It 
occurs on the slopes of Gunkes Hill and Chestnut Ridge. The original 
forest consisted of hardwoods of the oak and the beech-maple-hem- 
lock associations (7). Approximately 45 percent of the area was 
once cleared of forest and either pastured or cultivated. Severe ero- 
sions has resulted on many of the cleared areas. 

The soil profile in forested areas is similar to that described for 
Hollis channery loam, rolling phase, except for a thin grayish-brown 
layer of leafmold and mull above the surface soil. The profile of 
most cleared areas is similar to that of the eroded rolling phase of 
Hollis channery loam. The content of plant nutrients is low. 

Use and management.—This soil is poorly suited to crops because 
of erosion hazard, steepness of slope, and low productivity. Probably 
many areas should be reforested, but on farms that need pasture, 
the soil can be made to produce fair yields in spring. The present 
pastures are poor, and erosion is active on nearly all of them. 


Hollis channery loam, ledgy hilly phase (10-30% slopes) 
(Hc).—Areas of this soil occur throughout the region occupied by 
soils derived from schist materials. They range from large to small 
and occur mainly on lower slopes of Chestnut Ridge and Quaker 
Hill. Irregular relief and numerous ledge outcrops of bedrock make 
cultivation almost impossible. The soil is shallower than the hilly 
phase; it averages 18 inches in depth. 

Beneath the forest litter there is black humus and a thin mull layer, 
together measuring about an inch thick. Below this layer and down 
to 5 inches is yellowish-brown mellow finely granular loam. The sub- 
soil below 5 inches to a depth of 14 inches is lighter yellowish-brown 
heavy friable loam. Below 14 inches begins the lower subsoil, a 
firm light-brown heavy loam. It usually rests on schist bedrock at 
about 18 inches, but varies from a few inches to 3 feet in depth. 
Scattered throughout the profile are schist fragments and a few 
large schist rocks. The profile is strongly acid throughout, and tree 
roots penetrate all parts of it. 

Use and management.—Hollis channery loam, ledgy hilly phase, is 
about eight-tenths in forest, its best use. Cultivated areas occurring 
on the more gently sloping areas make up a small acreage. Pastures 
are on all ranges of slopes and generally poor. The forests consist 
of white, red, and chestnut oaks, striped, red, and hard maples, yellow, 
gray, and black birches, hemlock, beech, aspen, and chestnut sprouts. 
Mountain-laurel is the principal undergrowth. 


Hoosic fine sandy loam, nearly level and undulating phases 
(0-8% slopes) (Hr).—Areas of this mapping unit are large and occur 
mainly on terraces in the valleys of the Hudson River and Fishkill 


80 SOIL SURVEY SERIES 1939, NO. 28 


Creek. They are associated with areas of other Hoosic soils. The soil 
is ers level, acid, and contains little gravel in the upper part of 
its profile. 

The surface soil is dark-brown fine sandy loam, mellow, friable, and 
about 12 inches thick. The upper subsoil is firm but friable light 
yellowish-brown fine sandy loam that generally contains a few small 
pebbles. At 24 inches this layer grades into light yellowish-brown 

avelly loam, which continues to a depth of 36 inches. Leeaatioet 2 

ownward from 386 inches to a depth of 48 inches is the lower subsoil, 
a grayish yellow-brown gravelly sandy loam that is loose and struc- 
tureless, The substratum, below 48 inches, is stratified grayish-brown 
gravel and sand. The soil is strongly acid throughout, well-drained, 
and penetrated by roots in all layers. 

Use and management —Use and management practices for this soil 
are like those for Hoosic gravelly loam, nearly level and undulating 
phases. Yields are generally similar for corn and small grains but 
slightly lower for hay and pasture. Potatoes are sometimes grown. 
Pastures are mainly confined to old meadows and are fair to good. 
They contain some weeds but support fair stands of timothy, red and 
wild white clovers, redtop, and Kentucky bluegrass. 

The soil warms up readily and can be worked early in spring, This 
factor and its gravel-free sandy surface soil make it exceptionally 
well suited to early vegetables and small fruits. The soil does not 
have high natura] fertility, but crops respond greatly when it receives 
fertilizer and lime. 


Hoosic gravelly loam, nearly level and undulating phases (0-8% 
slopes) (He).—These are acid deep well-drained soils of the nearly 
level terraces that lie above flood level in the valleys. They have 
developed from stratified outwash sand-and-gravel parent material 
composed chiefly of acid slate, shale, and sandstone, with which small 
quantities of calcareous sandstone, limestone, and acid crystalline rock 
materials have been mixed. Areas containing a few to 200 acres or 
more are mapped on the higher terraces in most of the valleys of the 
county west of Harlem Valley. Relief is generally smooth; few slopes 
exceed 5 percent. The gravel is seldom sufficient to interfere seriously 
with cultivation. The pieces of gravel are 1 to 3 inches in diameter. 

Beneath a heavy meadow sod the surface soil is dark brown, mellow, 
and finely granular to a depth of 8 inches. It is a slightly lighter 
brown mellow and friable gravelly loam from 8 down to 14 inches. 
The subsoil between 14 and 24 inches is yellowish-brown friable heavy 
gravelly loam or light gravelly silt loam. From 24 to 36 inches the 
subsoil is light yellowish-brown to light-brown gravelly coarse sand 
that is loose in places. Below 36 inches are strata of grayish-brown 
and gray fine sands, coarse sands, and gravel. The soils are acid 
throughout; internal drainage is good and locally may be excessive. 

These phases vary greatly in depth to the loose stratified substrata 
of sand and gravel. In many places they are not well developed, 
the subsoil is more open and loose, and the substrata occurs 30 inches 
below the surface. This is particularly noticeable south of Fishkill, 
east of Hopewell Junction, and southeast therefrom toward East 
Fishkill. Included are areas near Fishkill and Rhinebeck having a 
silt loam texture. These heavier textured soils are not extensive but 
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are somewhat more productive than the dominant gravelly loam areas. 

Use and management.—Cultivated areas on these phases are used 
for many crops—vegetables, small fruits, orchard fruits, corn, oats, 
and hay. Rotations vary ereey with the type of farming. The 
soils are not naturally highly productive but respond well to manure, 
fertilizer, lime, and other management practices. The lime require- 
ment for the successful growth of red clover varies from 1 to 2 tons 
an acre, In the dairy regions, 8 to 10 tons of manure and 300 to 400 
pounds of 20-percent superphosphate an acre are applied for corn, 
which may be grown 1 or 2 years in the rotation. Lime is applied 
when the soil is prepared for the oats-and-hay seeding. Commercial 
fertilizer is used on truck crops and small fruits. The kind and 
quantity used depend upon the crop. Sweet corn, beets, carrots, 
tomatoes, and green beans are the principal vegetables; strawberries, 
raspberries, and blackberries, the principal small fruits; apples, 

eaches, and cherries, the principal orchard fruits. Fruit yields vary, 
Spending upon the variety and the age of the trees. This is one of 
the best soils of the county for apples (pl. 4, A). 

Pastures are confined mostly to old meadows, which are commonly 
pastured 1 or 2 years before plowing for a new crop rotation. They 
are fair to good and include timothy, clover, redtop, bluegrass, and 
some weeds. The few ean pe pastures are seldom treated and 
contain many weeds such as goldenrod, devils-paintbrush, sweetfern, 
and poreny grass, aS well as some redtop, bromegrass, bluegrass, and 
timothy. 

The aah ercentage of idle land is more a matter of ownership 
than of quality of the soils. Much of the idle acreage occurs in 
estates that are no longer farmed. Most of the forest is made u 
of young hardwoods that have encroached upon old idle areas. 
few areas have been reforested with spruce, red, Scotch, and white 
pine, and fir seedlings. 

Good soil management should center on maintenance of organic 
matter and fertility. On dairy farms alfalfa should be the first 
choice as a long-lived legume for hay mixtures. The soil requires 
heavy applications of lime and phosphorus, however; and consider- 
able evidence of potash deficiency has been found. Green or barn- 
yard manure is needed to help maintain the organic matter if the soil 
is cropped intensively. On many farms it is good management to 
concentrate on intertilled crops for several years in succession, with 
proper measures to maintain fertility, in order that more strongly 
sloping and erodible land can be used for close-growing crops for 
longer periods. 


Hoosic gravelly loam, rolling phase (5-15% slopes) (Hu).— 
Rolling terraces and sloping terrace faces are occupied by this soil. 
The relief is more uneven or billowy than that of the nearly level and 
undulating phases. The soil is closely associated with almost level 
areas of Hoosic gravelly loam. The areas are small—2 to 25 acres. 

The soil profile is similar to that of the nearly level and undulating 

hases. The surface soil, on the average, is shallower, principally 
ecause of moderate erosion. The depth to the open gravelly sub- 
stratum is normally slightly less, and the soil is slightly more 
gravelly and open throughout the profile. 
242915556 
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Use and management.—Cultivated areas of this phase are used much 
the same as those of the nearly level and undulating phases, but yields 
of field crops are usually lower because of greater droughtiness. 
Yields of apples are essentially the same. Orchards are generally 
maintained in sod. 

Good soil management should center on maintenance of organic 
matter and soil fertility through the use of manure, legumes, fertilizer, 
and lime. In addition, cross-slope cultivation should be practiced to 
retard runoff and conserve soil and water wherever the irregular slopes 
permit. 


Hoosie gravelly loam, hilly phase (15-25% slopes) (Hr).—In 
eee profile characteristics this droughty soil is similar to the near- 
y level and undulating phases of Hoosic gravelly loam. Slopes, how- 
ever, are steeper and very irregular. The soil was formerly classified 
as Otisville gravelly loam, but is now placed in the Hoosic series be- 
cause of general similarity of profile. It is an acid soil developed 
from cross-bedded or stratified outwash sand and gravel, which typi- 
cally accumulated as kames or eskers. The parent materials came 
principally from slate, shale, and sandstone rocks. Some schist, 
quartz, granite, gneiss, and ocassionally limestone rock materials are 
also present in small quantities. The small scattered areas occur in 
all the major valleys west of the Harlem Valley on low gravelly hills 
or knolls or on terrace escarpments, 

The gravelly loam surface soil, beneath a heavy sod, is dark brown 
or grayish brown, mellow, strongly acid, and about 7 inches thick. 
The upper part of the subsoil, to a depth of 23 or 28 inches, is yellow- 
ish-brown gravelly loam in which the gravel content increases with 
depth. The lower part, extending to a depth of about 40 inches, is 
loose grayish-brown gravelly loam in which the grayish color becomes 
more pronounced with depth. The substratum, beginning below 40 
inches and continuing to a depth of several feet, consists of slate-gray 
and brown stratified gravel and sand. In the deep substratum, 10 
to 15 feet below the surface in many places, there is considerable lime 
carbonate in the form of a coating on the gravel. This lime js usually 
too deep to be of agricultural importance, especially since the surface 
and subsoil layers are moderately to strongly acid. The gravel 
throughout the profile is generally rounded or subangular and ranges 
from 1 to 3 inches in diameter. The soil is well penetrated by roots, 
and both surface and internal drainage are good to excessive. 

The soil varies principally in the depth of the surface layer, tex- 
ture of the subsoil, and reaction. The depth of the surface soil varies 
because of moderate erosion in cleared areas. In most areas the soil 
is strongly acid throughout, but in some, especially those near lime- 
stone regions, it is only slightly acid in the deep subsoil. As for most 
soils on kames, the subsoil varies considerably in texture, even with- 
in short distances on the same kame or hill. The range is from firm 
gravelly loam to loose gravelly loam and gravelly sandy loam. 

Use and management.—Cultivated areas of this gravelly soil are 
used mostly for hay crops but also to some extent for corn and oats. 
Regular rotations are not commonly followed. Usually superphos- 
phate and heavy applications of manure are used for corn. From 1 
to 2 tons of lime are applied to fields prepared for oats and the hay 
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seeding, which usually consists of timothy and red clover. Meadows 
are sometimes top-dressed with manure after the second year of mow- 
ing. Hay meadows are mowed until yields fail and are then pastured 
or again plowed for corn. : 

The pastures vary in quality. Rotation pastures following mow- 
ings are usually best and contain timothy, redtop, some red. clover, 
poverty oatgrass, and some weeds. Permanent pastures usually con- 
tain more of weeds and poverty oatgrass than of desirable pasture 
grasses. Pastures usually are poor in the hot summer months because 
moisture is lacking. 

The forested areas contain mostly hardwoods and some white and 
pitch pines. Red, white and black oaks, hard maple, tuliptree, white 
ash, yellow and black birches, and shagbark hickory are the principal 
forest trees. A few areas have been reforested with red pine and 
Norway spruce. 

Conservation of moisture and maintenance of soil fertility are the 
main management problems. The irregular choppy relief is gen- 
erally unsuited to contour tillage and strip cropping. One of the best 
uses is long-term hay and pasture. A deep-rooted legume such as 
alfalfa is needed to survive the droughtiness of the soil that occurs 
during most summers. Alfalfa, however, has been only moderately 
long-lived on similar soils. Birdsfoot trefoil is a promising legume 
for hay and pasture mixtures. It tolerates a lower fertility level than 
alfalfa, but a stand is more difficult to establish. Any hay seeding 
should contain either alfalfa or birdsfoot trefoil mixed with grasses, 
and to be successful it must be supplied with lime and phosphorus and, 
in places, potash. 


Hoosic gravelly loam, steep phase (25-45% slopes) (Hx).—Al1- 
though this soil differs from the hilly phase in having steeper slopes, 
it is esentially the same in profile chara rteristics Like the hnily 
phase, it typically occurs on kames. It was classified as a member 
of the Otisville series before 1944. It is associated with other Hoosic 
ects and occurs in small areas in most of the valleys west of Harlem 

alley. 

Use and management.—The steep irregular slopes of this soil cause 
rapid runoff, and the result is serious erosion and loss of water badly 
needed by crops. Machinery is difficult to use. As a result of 
droughtiness, the soil usually produces poor yields of either crops or 

asture, and in places it is better used for forest. On many farms, 

owever, the soil occurs as small areas within areas of better soils 
that are used for pasture and crops. In such places it may be used 
for long-term hay or pasture. 


Hoosie gravelly sandy loam, nearly level and undulating phases 
(0-8% slopes) (Hi). —These phases occur chiefly on the level terraces 
of the Hudson River and Fishkill Creek—that is in Poughkeepsie and 
southward toward Camelot and New Hamburg and near Fishkill 
and Hopewell Junction, Small areas, however, are on terraces in 
the western half of the county. The soils are not so extensive as 
the nearly level and undulating ain of Hoosie gravelly loam. 
They are loose, open, and inclined to be droughty. 

The surface soil to a depth of 12 inches is brown to dark brown 
and friable. Beneath sod it has a fine crumb structure. The ap- 
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parent organic-matter content is low. The upper subsoil extends to 
a depth of 20 inches; it is a firm but friable gravelly yellowish-brown 
sandy loam. The lower subsoil which reaches to a depth of 86 inches, 
is ichebrowe loose gravelly sand. Below 36 inches lies sand, grayish- 
brown loose stratified gravelly sand, and gravel. 

The soils are strongly acid throughout and excessively drained. 
Roots penetrate all layers easily. ‘The soils vary somewhat in texture 
and structure of the subsoil. South of Poughkeepsie there are areas 
having fine sandy loam to light silt loam subsoil to a depth of 3 feet. 
These soils retain moisture better and have slightly higher reaction. 
In a areas, however, the subsoil is loose below depths of 20 to 24 
inches. 

Use and management—These phases warm early in spring and 
produce well until dry weather comes. The cultivated areas are 
used. chiefly for corn, oats, and hay grown in support of dairying. 
The rotations followed last 5 to 6 years. Corn is grown 1 or 2 years 
in the rotation and followed by oats, which is used as a companion 
crop for a hay seeding. Usually 10 to 12 tons of manure are applied 
for corn. Meadows are top-dressed with 4 to 6 tons of manure after 
the first or second season of mowing. Hay is commonly harvested 
about 3 years; then the meadows are pastured 1 year or plowed again 
for corn. Varying quantities of superphosphate are used on corn 
and oats, and 1 to 114% tons of lime are spread on soils prepared for 
oats and the hay seeding. The highest yields are obtained where the 
soils have received lime and heavy applications of manure supple- 
mented with some superphosphate. 

Pastures are confined mainly to old meadows and are only fair. 
Some of the acreage has been abandoned because of low productivity. 
The areas now forested have a growth of aspen, gray and white 
birches, scrub oak, and wild cherry that has gradually encroached 
on areas idle for some time. Some pitch and white pines grow on the 
older forested areas. 


Hoosic loam, nearly level and undulating phases (0-8% slopes) 
(Hx).—These are level acid well-drained soils occurring on the level 
terraces along the Hudson River and Fishkill and Wappinger Creeks. 
They are not so extensive as the nearly level and analeeiig phases 
of Hoosic gravelly loam. Only a few areas on terrace faces exceed 5 
percent in slope. 

Beneath a sod the surface soil is dark brown, finely granular, and 
well penetrated by roots. It is about 11 inches thick, and underly- 
ing is a yellowish-brown light loam or fine sandy loam that extends 
to a depth of 17 inches. This underlying layer is friable and well 

enetrated by roots. From 17 down to 24 inches the subsoil is friable 

rown sandy loam; from 24 down to 34 inches it is loose grayish- 
brown coarse gravelly sand. The gravelly sand rests on grayish- 
brown loose fine sand, which continues down to 44 inches. The sub- 
statum begins at 44 inches and goes down several feet; it is grayish 
yellow-brown stratified gravel, sand, and silt. 

The soil is well-drained, strongly acid, and penetrated by roots 
throughout the profile. It is generally more retentive of moisture 
than the gravelly loam and gravelly sandy loam Hoosie soils. The 
subsoil varies in texture, as it does in most Hoosic soils. It ranges 
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from heavy loam to light siltloam. The depth to coarse open material 
varies from 20 to 36 inches. 

Ose and management.—When properly managed, these phases are 
among the best in the county. The cultivated areas are used and 
managed much the same as the nearly level and undulating phases of 
Hoosie gravelly loam, with which these soils are closely associated. 
Need for fertilizer, lime, manure, and other soil-improving practices 
is the same. In the vicinity of Red Hook, Rhinebeck, and Pough- 
keepsie, these soils are used for vegetable crops, small fruits, and 
nursery stock. Yields of most crops are about the same or slightly 
higher than those obtained on Hoosic gravelly loam, nearly level and 
undulating phases. The soils, owing to the absence of gravel, handle 
easily for vegetables, nursery crops, and small fruits and warm up 
early in spring. 

Pastures are confined mainly to old meadows and contain timothy, 
alsike clover, redtop, and Kentucky bluegrass, as well as some wild 
white clover, poverty oatgrass, and weeds. Few areas remain in 
pasture more than 2 years. Most idle areas are suitable for cultiva- 
tion and apparently have not been idle long or are temporarily fallow. 


Housatonic silt loam (0-2% slopes) (Hn).—This poorly drained 
soil has developed from stream-deposited sediments that washed from 
areas of shale, slate, schist, or crystalline rock materials. It occurs 
along streams on low places in the first bottoms and is flooded fre- 

uently. Areas are usually small; the largest contain 40 acres. 
losely associated with this soil are Pawlet and Saco soils and, in 
some areas, Poultney soils. 

The dark grayish-brown granular silt loam surface soil beneath 
old meadows extends to 9 inches. From 9 down to 13 inches the soil 
is lighter grayish-brown silt loam, mottled with gray and yellow, that 
breaks into small soft irregular fragments. From 18 down to 21 
inches the soil is light grayish-brown plastic silty clay loam, strongly 
mottled with yellow, gray, and rust brown. The soil extending from 
21 to 42 inches is compact silty clay loam, strongly mottled with gray, 
yellow, and rust brown. Below 42 inches lie stratified layers of 
gravelly sand, silt, and silty clay. 

Drainage is poor. Roots are most abundant in the surface layer ; 
very few occur in the heavy silty clay loam subsoil. The profile is 
acid in all parts. A few gravelly areas are included and indicated 
on the map by gravel symbol. Also included are a few small scat- 
tered areas totaling about 40 acres that have a fine sandy loam texture. 

Use and management.—Cultivated areas of this soil are used mostly 
for hay crops of timothy. and redtop. Corn and oats are sometimes 
grown but they frequently fail. Deep-rooted legumes are not grown 
successfully. A few areas have been ditched to facilitate drainage. 
No regular rotations are followed; meadows are usually maintained 
until hay yields are low and weeds predominate. Sedges and reeds 
are usually present in old meadows and pastures. Timothy hay yields 
about a ton an acre; yields are best in areas that have been artificially 
drained. Few areas are protected from overflow. 

The condition of pasture varies. In the better managed well- 
grazed pastures there are high percentages of timothy, and redtop, 
with some reeds, sedges, poverty oatgrass, and cinquefoil. In the 
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poorer pastures weeds predominate and alders and willows have 
invaded. 

Ladino clover is a legume that will tolerate the wetness of this 
soil. With it, areas in hay and pasture can be made much more pro- 
ductive. The position of the soil generally prevents establishment 
of good artificial drainage, but in many places open ditches can im- 
prove the soil for hay. The soil needs lime and phosphorus, but 
its organic matter and nitrogen levels are high. 

The native forest consists of trees that thrive on wet land—elm, black 
ash, soft maple, sycamore, willow, and alder. A few gray birch, ash, 
basswood, and hard maple are also present. 


Hudson fine sandy loam, gently sloping phase (2-8% slopes) 
(Ho).—Like others of its series, this soil overlies layers of silt, clay, 
and fine sand. It is not so extensive as other types of the Hudson 
series, but it ranks next to Hudson silt loam, gently sloping phase, in 
agricultural importance. It occurs on the level to gently sloping 
areas in the lake-plain region in the western part of the county. Most 
of it isin the vicinity of Rhinebeck and Rhinecliff. Closely associated 
with it are other Hudson soils and the Melrose, Claverack, and Colonie 
soils. 

The surface soil in cultivated areas is medium to strongly acid dark 

rayish-brown mellow fine sandy loam about 9 inches thick. A yellow- 
ish-brown fine to very fine sandy loam—open, porous, and well filled 
with roots—extends to a depth of 20 inches. The subsoil starting at 20 
inches and continuing to a depth of 30 inches is very light-brown, fine 
sandy loam to silt loam. This layer is friable but breaks out into 
irregular nutlike fragments; it is well penetrated by roots and medium 
acid. The lower subsoil extends from a depth of 30 to 36 inches; it is 
similar to the layer above in appearance but only slightly acid. _Imme- 
diately above the substratum the lower subsoil may be lightly stained 
with yellow, rust brown, and gray. The substratum, beginning below 
36 inches, is olive-brown stratified silty clay, silt, and very fine sand 
with a blocky structure. The upper part is alkaline, but that below 5 
or 6 feet is calcareous. A few roots are present in the upper part. 

The soil varies principally in subsoil texture, which ranges from 
silt to very fine sand. ‘T'o some extent the reaction of the lower sub- 
soil varies. The range is from slightly acid to slightly alkaline. 
The soil is free of gravel in all layers. 

Use and management —Cultivated areas of this soil are used prin- 
cipally for corn, oats, and hay—crops needed on dairy farms. A few 
acres are used for vegetables, strawberries, and nursery stock. Most 
of the acreage now idle is potentially suitable for cultivation but 
occurs in large estates, parts, or all, of which are no longer farmed. 

The prevailing practices of tillage, rotation, and fertilization are 
similar to those described for Hudson silt loam, gently sloping phase, 
but rotations seldom exceed 5 years, and where available, slightly 
heavier applications of manure are applied for corn. Yields are some- 
what lower than on Hudson silt loam. 

‘Most permanent pastures have only a fair vegetative cover, which 
includes a moderate percentage of Canada and Kentucky bluegrasses, 
a trace of wild white clover, some timothy and redtop, and many 
undesirable weeds. With top dressings of phosphate and lime, most 
pasture could be greatly improved. 
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The native forest is similar to that on Hudson silt loam, gently 
sloping phase. In addition there is more black locust, especially 
on abandoned areas that have reverted to forest. 

This soil is highly responsive to fertilization. Good management 
should center on practices that will maintain organic matter, which 
disappears rapidly under intensive cropping, and that will supply 
nitrogen, phosphorus, potash, and lime. Alfalfa is well suited, and 
early vegetables produce well. The soil is subject to erosion, even 
on mild slopes. Rotations and tillage practices should be designed 
to control runoff. 


Hudson silt loam, gently sloping phase (2-8% slopes) (Hr).— 
Characteristic of this soil is a uniform gradation from grayish-brown 
in the surface soil (cultivated areas) to light-brown in the upper 
subsoil, to darker brown in the lower subsoil, and to brown 
in the stratified substratum. The soil has developed from glacial 
lake sediments of silt and clay that were orginally laminated or strati- 
fied and contained free carbonates. Areas are on nearly level and 
gently sloping parts of the glacial lake plain of the Hudson soil 
association, ie most places slopes do not exceed 5 percent. The 
soil is most, closely associated with the rolling and hilly phases of 
Hudson silt loam but is also associated with phases of Hudson silty 
clay loam and soils of the Rhinebeck, Madalin, and Livingston series, 
which have developed from similar materials. 

In cultivated areas the 8-inch surface soil is light grayish brown, 
crumb-structured, and friable. The subsoil, to a depth of 15 inches, 
is friable light-brown to yellowish-brown silt loam having a medium 
angular blocky structure. The surface soil and upper subsoil are 
usually medium acid. Between 15 and 30 inches the subsoil is silty 
clay loam that grades from light brown to dark brown, has a medium 
nut structure, and is plastic when wet. In the lower part of this 
layer, which is slightly acid or neutral, there is some evidence of the 
original stratification. From 30 to 70 inches the lower subsoil is 
brown silty clay that is firm in place, stratified, and neutral or slightly 
alkaline. Below 70 inches begins the substratum, an olive-brown silty 
clay loam that is stratified and strongly alkaline. This substratum is 
calcareous at a great depth. 

In cultivated fields and pastures the apparent organic content of 
the surface soil is low. In the surface and upper subsoil layers root 
penetration is most abundant to a depth of 25 inches. Alfalfa and 
tree roots extend to greater depths, then follow cleavage planes be- 
tween soil blocks. Although internal movement of water is slow, 
the soil is apparently well drained and shows no mottling. 

The soil varies somewhat in depth of the surface soil (8 to 14 inches) 
and in texture of the subsoil. Most cultivated areas are moderatel 
eroded. Strata or lenses of fine sand are occasionally found in both 
the subsoil and substratum. South of Beacon the surface texture 
in places approaches a loam. Included also are a few small areas on 
which erosion has been more severe. These have lost over 75 per- 
cent of the original surface soil. 

Use and management.—About half of Hudson silt loam, gently slop- 
ing phase, is cultivated. Probably one-fifth of the cultivated land 
is used for fruit, and the rest for crops grown in support of dairying 
and poultry farming. 
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Corn, oats, alfalfa, and clover-and-timothy hay are the common 
crops grown in support of dairying. Apples are the principal fruit, 
though some strawberries are grown. <A 5- or 6-year rotation is gen- 
erally followed on dairy farms. Corn is grown for 1 year and com- 
monly followed by 1 year of oats and 3 years of hay. Meadows are 
frequently pastured 1 or 2 years after the second or third season of 
mowing. From 8 to 10 tons of manure and 200 pounds of superphos- 
phate an acre are applied for corn. Oats receive 100 to 200 pounds 
of superphosphate when they are seeded. For leguminous crops a 
ton of lime an acre is applied by the more successful farmers on the 
corn stubble or when the soil is prepared for oats. Meadows to be 
pastured 1 or 2 years of the rotation are commonly top-dressed with 
4 to 6 loads of manure supplemented with superphosphate. 

Most farmers make little effort to retard runoff by special practices. 
Erosion, though not severe, is evident in most fields used for clean- 
cultivated crops. Greater care should be taken to run the rows of 
clean-cultivated crops across the slope near or with the contour. If 
row crops are grown, strip cropping is needed on areas that have 
appreciable slope. Most orchards are maintained in sod and receive 
manure and nitrate of soda. 

The native vegetation includes white pine, white oak, elm, flowering 
dogwood, red and white maples, and tuliptree. Well-grazed native 
pastures contain high percentages of Canada and Kentucky blue- 
grasses and wild white clover. 


Hudson silt loam, hilly phase (15-30% slopes} (Hr).—Areas of 
this soil extend from the high lake plain down to the Hudson River. 
They are adjacent to the river or in tributary valleys whose small 
streams flow into it. The soil is cut by many V-shaped small valleys 
or draws. 

The soil profile is similar to that of the gently sloping phase, except 
the various layers are shallower. The tight plastic olive-brown silty 
clay loam substratum that occurs below 60 inches in the gently sloping 
phase is more commonly found in this soil at depths of 30 to 50 inches. 

Beneath a shallow layer of leaf litter and a thin very dark-brown 
granular mull, the surface soil in forested areas is dark grayish-brown 
friable silt loam to a depth of 4 inches. It is underlain to a depth of 
6 inches by lighter grayish-brown friable silt loam. From 6 down to 
10 inches is light-brown thin platy silt loam. From 10 to 20 inches 
is slightly acid heavy silt loam having a small irregular blocky struc- 
ture. From 20 to 30 or 50 inches is a darker brown silty clay loam 
having moderate to strong medium blocky structure, plastic consist- 
ence, and neutral reaction. This layer rests upon the olive-brown 
plastic silty clay substratum at 30 to 50 inches. With depth, the sub- 
stratum becomes distinctly stratified, and it is calcareous. 

Surface and internal drainage are good. Surface drainage is rapid 
in cleared areas but retarded by litter in forested areas. Tree roots 
are most abundant in the upper 20 inches but a few follow the cleavage 
planes of the soil fragments down to 36 or 40 inches. 

This soil varies chiefly in depth to the tight silty clay loam sub- 
stratum, but to some extent in surface and subsoil texture. In some 
areas thin strata or lenses of fine sand are encountered in the subsoil. 
South of Beacon the surface soil approaches a loam in texture. 
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Use and management.—Hudson silt loam, hilly phase, is chiefly in 
forest. The small areas that are cultivated are adjacent to and worked 
in the same way as the rolling phase of Hudson silt loam. Well- 
managed pasture generally supports a sod heavy enough to stabilize 
erosion. Erosion is active in idle areas and unimproved pastures. 
Areas reforested with evergreens seem to accumulate sufficient litter 
in a few years to retard runoff and stabilize erosion. It would seem 
advisable to reforest permanently idle areas. Native vegetation is 
the same as on the gently sloping phase. 


Hudson silt loam, rolling phase (10-15% slopes) (Hs).—Inex- 
tensive areas of this soil are closely associated with areas of the gently 
sloping phase but occur on more strongly sloping or rolling relief. 

Profile characteristics are similar to those of the gently sloping 
phase. The surface soil has on the average been slightly more eroded, 
and surface drainage is more rapid because slopes are greater. A few 
areas have not been pastured or cleared of forest and have no apparent 
erosion. 

The profile varies in about the same way as that of the gently sloping 
phase. Included, in addition, are a few small areas south of Beacon 
and a fairly large one just north of Staatsburg and east of the New 
York Central Railroad on which erosion has been severe. The total 
acreage of these areas was too small to justify separation. Much of 
the area north of Staatsburg remains in cultivation; the other areas 
are idle or have been reforested. 

Use and management.—About four-tenths of Hudson silt loam, 
rolling phase, is cultivated. The few orchards are maintained in sod, 
and erosion is generally stabilized. The other cultivated areas are 
used principally for corn, small grains, and hay—crops needed in 
dairying and poultry raising. Rotations, fertilizers, and manage- 
ment practices used are similar to those for the gently sloping phase, 
but yields are generally lower. 

The soil is highly erodible and should be plowed and cultivated on 
the contour. On long slopes, wherever feasible, strip cropping is 
needed. A winter cover crop should also be used after row crops. 
Following corn, a few farms use winter wheat instead of oats in the 
rotation and thereby maintain a cover on the soil during the winter. 
Fall plowing generally results in serious soil loss. 


Hudson silty clay loam, gently sloping phase (2-8% slopes) 
(Hw).—This soil resembles Hudson silt loam, gently sloping phase, 
but is much heavier textured throughout its profile. Areas are 
scattered throughout the entire lake-plain region in the western part 
of the county, but the total acreage is small. 

In forested areas beneath a thin layer of leaf litter there is a 3-inch 
surface soil of dark grayish-brown coarsely granular silty clay loam. 
From 3 down to 10 inches is pale-brown silty clay loam that is firm, 
plastic, and moderately acid. The subsoil, beginning at 10 inches and 
continuing to 20 inches, is firm light-brown silty clay loam with nut 
or blocky structure. This layer is heavy, plastic, and moderately 
acid, but some roots penetrate it. The subsoil extending from 20 to 
30 inches is brown silty clay loam that breaks out into large blocky 
fragments. This material is plastic, shows some evidence of lamina- 
tion, and is slightly acid. The substratum, beginning below 30 inches, 
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is distinctly stratified or laminated plastic tight silty clay loam. The 
strata of clay vary in color from clive brown to brown. The upper 
strata are neutral or slightly alkaline, and with depth, the lower 
strata become strongly calcareous. At 55 inches lime concretions 
are present in theclay. The few roots that penetrate the lower subsoil 
and the upper substratum follow along the cleavage planes between 
soil fragments. Internal drainage is slow, but the soil appears to 
be well-drained. 

The soil varies principally in thickness of surface soil and texture 
of subsoil. The surface soil in most cultivated areas averages 5 inches 
in thickness, in contrast to an average of 10 inches in virgin areas. 
Probably 95 percent: of the soil was once cleared of forest and culti- 
vated. Erosion has removed 50 to 75 percent of the original surface 
soil from most of these cleared areas. A very small area has been 
ineluded frora which most of the surface soil has been eroded. In 
some places strata or lenses of fine or very fine sandy loam are 
encountered in the subsoil and substrata. 

Use and management.—The cultivated areas of Hudson silty clay 
loam, gently sloping phase, are used for corn, small grains, and hay, 
Prevailing practices of tillage, crop rotations, and fertilization are 
about the same as those used on Hudson silt loam, gently sloping phase. 
The soil is maintained in sod longer, as a 6-year rotation is more com- 
monly practiced. The soil is difficult to work and cultivate because it 
is heavy and plastic. In very dry seasons it bakes and cracks. 

Even though slopes are mild, this soil tends to erode easily under 
clean cultivation. Care should be taken to plow and plant on the con- 
tour to retard runoff. Erosion is severe in only a few places, but small 
rills develop in open cultivated fields during heavy rains. ‘These rills 
are especially noticeable in cultivated fields where rows run up and 
down the slope. At present, few farmers run rows of corn across the 
slope. It is generally advisable to use the soil as much as possible 
for hay and rotation pasture, as it is highly productive when well 
managed, Alfalfa is a good long-lived legume if enough lime and 
phosphorous are supplied. 

The pastures contain considerable bluegrass and wild white clover 
when properly grazed, but if not cared for, mainly goldenrod, wild 
carrot, dock, chicory, and thistle. 


Hudson silty clay loam, eroded rolling phase (10-15% slopes) 
(Hr).—Rolling areas of Hudson silty clay loam and silt loam from 
which most of the original plow layer has been lost through erosion 
make up this phase. The areas are closely associated with the 
uneroded Hudson soils but are more strongly rolling or sloping. 

The grayish light-brown surface soil in cultivated areas is a mixture 
of the remaining surface soil with that part of the lighter brown sub- 
soil turned up in plowing. The subsoil and substrata are similar to 
those of Hudson silty clay loam, gently sloping phase, or Hudson 
silt loam soils, but occur at shallower depths. There are a few deep 
gullies, but sheet erosion is evident in most cultivated fields, in poorer 
meadows, and in pastures. Included with this phase are one or two 
small areas of Hudson silty clay loam, rolling phase, on which ero- 
sion has been less serious. The acreage of these included areas is too 
small to justify separation. 
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Use and management.—Corn, small grains, or hay are the crops 
grown on this soil. The practices of tillage, rotation, and fertiliza- 
tion are similar to those used on Hudson silt loam, rolling phase. A 
6-year rotation is usually practiced, but the meadows are frequently 
pastured an additional 2 or 8 years. Elimination of row crops and 
use of a long rotation that keeps the soil under a heavy sod are 
desirable for controlling runoff and building up organic matter. 
Soil tests indicate the need of lime, but many operators do not use 
it. Crop yields are considerably lower than on Hudson silty clay 
loam, gently sloping phase. 

Most asks are fair to good and support a bluegrass-and-wild 
white clover vegetation with a low percentage of weeds. Where 
properly managed and not overgrazed, a sod heavy enough to con- 
trol runoff can be maintained. 


Hudson silty clay loam, hilly phase (15-30% slopes) (Hy).— 
This strongly sloping to hilly soil occurs in the western part of 
the county on slopes that extend from the high terraces down to 
the Hudson River and along streams that have cut deep valleys _ 
back into the uplands. The most extensive areas are along the east 
bank of the Hudson River. 

The soil has a much thinner solum than the gently sloping phase, 
and its substratum. occurs closer to the surface. Beneath a very thin 
leaf litter the surface soil in a virgin area is about 2 inches of dark 
grayish-brown coarsely granular silty clay loam. From 2 down to 
6 inches is pale-brown plastic silty clay loam, The subsoil from 6 
down to 12 inches is light-brown firm plastic silty clay loam that 
breaks out into small angular fragments. From 12 to 24 inches is 
very compact dark-brown to weak reddish-brown silty clay loam 
that breaks out in large blocky fragments and shows evidence of 
the original layers of silt and clay. Below 24 inches is very tight 
ean stratified silty clay, varying from olive brown to weak reddish. 

rown in different layers. 

The surface soil and subsoil are acid. The upper part of the sub- 
stratum is neutral or slightly alkaline; the lower part, with depth, 
becomes strongly alkaline and then calcareous. 

The soil varies chiefly in thickness above the unweathered sub- 
stratum. On many of the steeper slopes the subsoil is only a few 
inches thick, whereas on the more gentle slopes it is about 24 inches 
thick. The unweathered clay of the substratum ranges from neutral 
to calcareous. Lenses of very fine sand are found in both the sub- 
soil and substratum. Included are about 250 acres seriously eroded, 
and 100 acres with a silt loam surface soil. 

Use and management.—The hilly phase of Hudson silty clay loam 
should be used for pasture or long-term hay as much as possible. 
Cultivated areas erode severely, but under forest and pasture the 
soil is generally well stabilized. Most pastures support a good cover 
of bluegrass, wild white clover, and redtop. Controlled grazing 
is more desirable, as overgrazing frequently causes sheet erosion. 
An alfalfa-grass mixture, reseeded only when the stand runs out, 
can be used if enough lime and fertilizer are applied to insure a 
good sod. 
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Hudson silty clay loam, steep phase (30% slopes) (Hw) .—This 
heavy-textured soil occurs on steep slopes extending from the up- 
lands down to the Hudson River. It is associated with Hudson 
silty clay loam, hilly phase, and other Hudson soils. 

The soil profile is similar to that of Hudson silty clay loam, hilly 
phase. It is characterized by a thin acid solum of silty clay loam 
over layers of relatively unweathered calcareous silt and clay. The 
soil is highly susceptible to erosion when cleared and is subject to 
slips and landslides on the steeper slopes even when under forest. 
Practically all of it is in forest, its best use. 


Kendaia silt loam (0-3% slopes) (Ka).—This poorly drained soil 
has developed from moderately deep or deep glacial till composed 
chiefly of limestone, with which some slate, sandstone, schist, and 
gneiss rock materials are intermixed. The soil occurs on very gentle 
slopes or nearly level areas on the lower parts of slopes and at the 
heads of streams in the limestone valleys. Internal drainage and 
surface runoff are slow. The soil commonly occurs between areas 
of very poorly drained Lyons soils in the depressions and areas of 
better drained gently sloping or rolling Amenia, Pittsfield, Stock- 
bridge, Dover, and Wassaic soils. 

The 10-inch surface soil is dark brown or dark grayish brown in 
pasture areas. It is friable, breaks up into small irregular frag- 
ments, is slightly alkaline, and contains numerous roots, The sub- 
soil from 10 down to 17 inches is brownish-gray silt loam mottled 
with gray and rusty brown. It is firm or slightly compact, alka- 
line, and’ becomes more strongly mottled with depth. From 17 
down to 26 inches the subsoil is very compact light-brown heavy 
gritty loam strongly mottled with yellow, rust brown, and gray. 
This layer is calcareous and contains many partly decomposed 
limestone pebbles. Extending from 26 to 36 inches or more, the 
substratum is very compact calcareous grayish-brown gravelly loam 
mottled with yellow and rust brown, This layer extends to several 
feet, and mottling decreases with depth. Bedrock seldom outcrops. 
Pieces of gravel, predominantly from limestone, are present through- 
out the profile. Few roots penetrate below 17 inches. 

Use and management.—Kendaia silt loam has poor natural drain- 
age, A few areas of it have been drained artificially. A few small 
fields occurring among larger areas of better drained soils have been 
ditched. The cultivated areas are generally small and lie adjacent to 
areas of the better drained Pittsfield, Stockbridge, Amenia, or Dover 
soils, They are used like these associated soils but produce lower 

ields. 

‘ Pasture is generally fair to excellent. As on nearly al the lime- 
stone soils, bluegrass and wild white clover are abundant. Few weeds 
grow in the better permanent pastures, A few operators top-dress 
with superphosphate to stimulate the growth of bluegrass and wild 
white clover and thus crowd out the weeds. Hardhack is sometimes a 
pest. In poorer pastures plantain, thistle, and other weeds, some 
cedar, and other trees and brush are present. 

Undrained areas are better suited to pasture than to cultivated crops. 
Corn, small grains, and vegetables are frequently drowned out during 
temporary flooding. Alfalfa is seldom a success. Ladino clover in 
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mixtures with grasses would be highly productive of hay and pasture if 
open-ditch drainage were proved. If the soil were adequately 
drained, corn and late vegetables could be grown successfully. The 
soil is fertile, but poor drainage restricts its use. 


Livingston silty clay loam ae slopes) (La).—This wet soil has 
developed from glacial lake sediments, mainly silt and clay. It occu- 
ie nearly level or slightly depressed areas in the lake plain near the 

udson River and in smaller glacial lake areas south of Pine Plains 
and New Hackensack and in the vicinity of Hopewell Junction. It is 
the most peorly drained soil of the lake-plain region and occurs in 
close association with Madalin, Rhinebeck Melrose, and Claverack 
soils. The individual areas are usually small, though some include 
20 or 25 acres. 

The surface soil in old pastures is very dark-brown or black coarsely 
granular silty clay loam. The apparent organic-matter content is 
high, and roots are abundant. There is considerable staining or mot- 
tling with light gray, yellow, and rust brown. The reaction varies 
from slightly acid to neutral or slightly alkaline within short dis- 
tances in the same area. The subsoil, extending from 10 or 12 to 30 or 
35 inches, is dark grayish-brown or brownish-gray silty clay or silty 
clay loam strongly mottled with gray, yellow, and rust brown. It is 
tough when moist and breaks out into large blocky pieces. The entire 
subsoil is alkaline. The substratum consists of stratified light gray- 
brown calcareous silty clay. 

Use and management.—A few areas of this soil are tiled or ditched 
and used principally for hay crops or pasture. Regular rotations are 
followed only where small units of 2 or 8 acres are associated with 
better drained soils. Most meadows and pastures are poor. Pastures 
contain reeds and rushes, and in most permanent pastures alder and 
willows are found. 

If adequate open-ditch drainage were provided, Ladino clover with 
grasses would produce good yields of hay and pasture. The soil is 
fertile and not subject to serious erosion. Nevertheless, it warms up 
slowly in spring when drained artificially and is difficult to keep in 
good physical condition. In most places it is probably best used for 
trees or pasture. 


Lyons silt loam (0-3% slopes) (Ls).—This very poorly drained 
soil has developed from glacial till composed principally of limestone 
rock materials mixed with some slate, schist, gneiss, or sandstone. It 
occupies level areas or depressions, frequently at the heads of streams 
or adjacent to poorly drained alluvial soils and muck areas. Natural 
drainage is very poor, and the soil is wet most of the year unless arti- 
ficially drained. Drainage is poorer than on the associated Kendaia 
soils. The soil is very dark colored. It is closely associated with the 
other limestone soils of the county. It occurs mainly in long and nar- 
row areas of 2 to 30 acres in the Harlem Valley but is also found in 
the limestone areas in the valleys of Fishkill, Wappinger, and Little 
Wappinger Creeks, 

The very dark grayish-brown or almost black surface soil, about 8 
inches thick, has a fine granular structure under sod, a high organic- 
matter content, numerous roots, and a slightly acid reaction. The 
upper subsoil, extending from 8 down to 14 inches, is alkaline brown- 
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ish-gray silt loam mottled with yellow and rust brown. From 14 to 
25 inches the subsoil is pale brown gravelly loam or fine sandy loam 
strongly mottled with yellow, gray, and rust brown. The lower sub- 
soil, extending from 25 to 36 inches, is calcareous bluish-gray gravel- 
ly light silt loam that is strongly mottled with yellow and brown. 
Below 36 inches and continuing to a depth of several feet is the sub- 
stratum, a slightly compact strongly calcareous light-brown gritty 
silt loam stained with yellow and gray. 

Several areas having a surface soil of light silt loam or loam texture 
are included. Also included because of small total acreage were scat- 
tered areas covered with loose stones and boulders. 

Use and management.—Pastures on this soil are variable but gen- 
erally only fair. They include weeds, fern, reeds, rushes, wild iris, 
wild aster, and bluegrass and redtop. In poorer pastures shrubby 
cinquefoil and other brush are abundant. In the few pastures arti- 
ficially drained, bluegrass, redtop, and wild white clover abound and 
there are fewer weeds, 

Cultivated areas are generally small and are worked with areas of 
adjacent better drained soils. Where this soil has proper artificial 
drainage it produces good crops. Open ditches are most commonly 
used; few areas are drained by tile. Good open-ditch drainage per- 
mits use of Ladino clover-grass mixtures for hay and pastures. Such 
drainage is inadequate for corn, small grains, and vegetables. The 
soil is fertile and would be excellent for corn and midseason or late 
vegetables if it were tile drained. Red maple, American elm, white 
ash, and white cedar are the principal trees on forested areas. 


Madalin silt loam (0-3% slopes) (Ma).—The largest areas of this 
heavy soil occur east of Madalin and northeast of Upper Red Hook. 
They are closely associated with areas of Madalin silty clay loam and 
of Rhinebeck and Livingston soils. 

This poorly drained soil has developed from glacial lake sediments, 
mainly silt and clay. Relief is very gently sloping to nearly level. 
Both internal and external drainage are slow, but the soil is not per- 
manently wet like Livingston silty clay loam. 

The 8- or 9-inch surface soil in old meadows is slightly granular 
dark grayish-brown silt loam that is slightly acid. The upper sub- 
soil, extending to a depth of 16 inches, is pale-brown silt loam strongly 
mottled with gray, yellow, and rust brown. It has a fine blocky 
structure and is slightly acid and plastic; a moderate number of roots 
sia it. The subsoil beginning below 16 and continuing to a 

epth of 27 inches is pale-brown heavy silt loam to silty clay loam 
strongly mottled with yellow, rust brown, and gray. This material 
breaks out into large irregular fragments that are medium hard and 
plastic. It is alkaline and is penetrated by few roots. The lower 
subsoil may have lenses of fine sandy loam. The sands, where found, 
are structureless; the silt and silty clay loam have a blocky structure. 
The material is dominantly brownish gray but is strongly mottled. 
The substratum consists of stratified alkaline or calcareous silt and 
clay varying in color from olive brown to slightly reddish brown. 
Thin layers of fine sand may be present. 

The soil varies principally in thickness of surface layer (6 to 9 
inches). Nearly all gently sloping areas have been slightly or mod- 
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erately eroded. The reaction of the upper part of the subsoil is some- 
what variable; the lower subsoil is always alkaline. The soil is all 
poorly drained internally, but surface drainage is only moderately 
slow in most areas. The lower part of the surface soil is sometimes 
slightly stained with yellow and rust brown. This staining is not 
found uniformly throughout a field or area. 

Use and management.—Cultivated areas of this soil are used princi- 
pally for hay. Regular rotations are not followed. Corn, oats, and 
wheat are sometimes grown. Yields depend a great deal upon the 
season. In very wet seasons crop failure is almost certain. Manure 
is usually applied for corn at the rate of 6 to 10 tons an acre and is also 
used as a top dressing on meadows. The rate of application varies 
with the quantity of manure available and the acreage that needs top 
dressing. Fields are usually kept in hay until the desirable grasses 
disappear. Alfalfa and red clover are very poorly suited. Hay seed- 
ings generally are a mixture of timothy, redtop, and alsike clover. 
Superphosphate is used on corn, grain, and meadows. On corn and 
meadows it is usually applied with manure. From 150 to 200 pounds 
of superphosphate may be applied for grain. 

Yields vary a great deal. Pears and small fruit are grown on a few 
areas, usually under a system of ridging; that is, the plantings are 
made on the crests of ridges. Home gardens are most successful when 
grown under a similar system—the soil is plowed up in narrow ridges 
and the vegetables are seeded on the crests. 

Permanent pastures are usually poor and contain high percentages 
of weeds and sedges and frequently some willows. The natural foresi 
includes elm, black and white ash, soft and hard maples, white pine, 
and henilock, 


Madalin silty clay loam (0-3% slopes) (Ms).—This soil is closely 
associated with Madalin silt loam and its associates. It is poorly 
drained, and its heavier texture makes it generally less productive 
and more difficult to drain than Madalin silt loam. 

In cultivated areas the profile is similar to that of Madalin silt 
loam except for texture of the surface soil and upper subsoil, which 
is silty clay loam for both. Under a pasture or old meadow the 
surface soil is coarsely granular and more consistently stained with 
yellow and gray in the lower part than is the surface soil of Madalin 
silt loam. The cultivated areas on gentle slopes are slightly to moder- 
ately eroded. Internal drainage is very slow, and during heavy rains 
most of the water runs off the surface. 

Use and management.—The tillage and fertilization usually fol- 
lowed on Madalin silty clay loam are similar to those used for Mada- 
lin silt loam, but little or no fruit is grown. The soil is more difficult 
to work than Madalin silt loam. Corn and oats generally yield less 
than on Madalin silt loam; hay yields are about the same or slightly 
less. Timothy alone, or timothy, alsike, and redtop, is the common 
hay crop. 

Made land (Mc) .—Most of this land type occurs south of Pough- 
keepsie, It consists of clay dumps, remnants of clay pits abandoned 
by brick industries, brick dumps, railroad fills, and embankments and 
dumps around slate and limestone quarries. Low areas within and 
near Beacon and Poughkeepsie and in many smaller villages are 
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filled in with material from building excavations and trash. In most 
of the brickyard pits the raw soil surface is exposed and erosion 
is very active. In places these clay exposures support a heavy growth 
of sweetclover. The material in the various dump areas is raw and 
covers the original land surface to several feet. This land type is of 
no agricultural value. 


Mansfield silt loam (0-3% slopes) (Mp).—This soil occupies de- 
pressions and flats formed of glacial till that is composed largely of 
materials derived from calcareous sandstone and acid shale. The 
soil usually occurs near the heads of streams or adjacent to muck or 
other poorly drained soils. Areas are wet except where ditched 
or otherwise drained. Drainage is poorer than that of the asso- 
ciated Boynton soils. The dark color of the surface soil indi- 
cates a relatively high accumulation of organic matter under the wet 
condition that prevails. The soil is closely associated with the better 
drained soils developed from calcareous sandstone as well as with 
those developed from acid slate and shale. Its reaction varies cor- 
respondingly. In the region of calcareous sandstone this soil tends 
to be slightly alkaline or neutral in the subsoil, but it is not uniformly 
so, even in the same area. In the region of slate and shale, however, 
the soil is generally acid. 

Some areas are included that have silty clay loam surface soil 
and subsoil. These areas occur mainly where the soil materials were 
derived chiefly from calcareous sandstone. Their use suitability is 
similar to that of the silt loam. Some areas having numerous loose 
boulders or outcrops of bedrock are also included because of their 
small total extent. ae are indicated on the map by either the 
boulder or outcrop symbol. 

The 8-inch surface soil, dominantly dark gray or nearly black, is 
stained with bluish gray and rust brown. ia astures and forests 
it is granular and mellow and rests on a sironoly mottled gray, yel- 
lowish-brown, and rusty-brown firm silty clay loam, which grades into 
gray or bluish-gray heavy glacial till below 24 inches. Sandstone 
and shale fragments occur throughout the profile. Drainage is 
very poor. 

Use and management.—Most cultivated areas of this soil occur as 
narrow strips between areas of better drained soils. Such areas are 
usually drained with ditches and cultivated with the associated soils. 
A few areas are tile drained. Pastures vary a great deal. Where 
the soil is drained with ditches or tile and properly managed, good 
pastures can be established, but pastures are usually poor and include 
much brush, coarse sedges, and weeds (pl. 3,8). Many areas are being 
abandoned and are growing up to brush and forest. Forested areas 
include elm, ash, soft maple, hemlock, and alder. Weeds grow thick- 
ly on idle areas drained by open ditches; undrained areas are covered 
with rushes and sedges. 


Merrimac gravelly fine sandy loam, nearly level and undulating 
phases (0-8% ee (Mn) These droughty sandy soils are low in 
plant nutrients. They have developed from very sandy and gravelly 
glacial outwash parent materials that consist mainly of acid crystalline 
rock material with which some acid slate, shale, and sandstone are 
admixed. ‘They occur on the smooth nearly level terraces and gently 
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A, Pasture on Dover fine sandy loam, ledgy rolling phase, showing encroaching 
cedars, 

B, Pasture on yery poorly drained Mansfield silt loam (center) ; associated well- 
drained Dutchess soils in foreground. 

C, Outcrops in pasture on Nassau slaty silt loam, undulating and rolling phases. 
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A, Apple orchard on Hoosic gravelly loam, nearly level and undulating phases, 
near the Hudson River. 
B, Fair pasture on Staatsburg gravelly loam, very ledgy rolling phase. 
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rolling or sloping terrace faces. The principal areas are on the ter- 
races along the Hudson River in the vicinity of Beacon, in Clove 
Creek valley, and in the southern part of Harlem Valley. 

The surface soil, beneath a sod, is about 10 inches thick, dark brown, 
and of fine crumb structure. It is underlain by very friable yellowish- 
brown gravelly fine sandy loam that extends to 16 inches. From 16 
down to 82 inches, the subsoil is friable yellowish-brown sandy loam. 
The substratum, below 82 inches, is loose grayish-brown stratified 
gravelly coarse sand, gravel, and fine sand. The soil is strongly acid 
throughout, excessively drained, and easily penetrated by roots. The 
aria texture varies from a gravelly loam to gravelly fine sandy 

oam, 

Use and management.—Nearly all the native hardwood-and-white 
pine forest has been removed from this soil. 

The cultivated areas are used mainly for hay, but to some extent 
for corn and oats. Few areas appear well-managed. Meadows are 
generally poor and contain mostly native grasses with a small quantity 
of timothy. No regular rotation is followed. Where corn is grown, 
heavy applications of manure (10 to 12 tons an acre) and varying 
quantities of superphosphate are used. Although the soil is low in 
lime, few operators use it, even though clover is used in the seedings. 
Buckwheat is sometimes grown. Pastures are generally neglected 
and contain mostly poverty oatgrass, bromegrass, and many weeds, 
briers, and sumac. 

Methods of management that will enable these soils to hold more 
moisture for crops are essential. The organic-matter content should 
be maintained by turning under green crops and using stable manure 
liberally. The soils warm up early in spring and if fertilized heavily 
can be used successfully for early eases, Clovers cannot. be grown 
successfully without heavy applications of lime. 


Merrimac gravelly sandy loam, hilly phase (15-30% slopes) 
(Mr) Hilly relief and lighter texture distinguishes this soil from 
Merrimac gravelly fine sandy loam, nearly level and undulating 
phases, Areas occur on low hills and knolls near Pawling north of 
the Putnam County line and in the valley of Clove Creek. Slopes 
range mainly from 15 to 30 percent, though some areas having slopes 
of 50 or 60 percent are included. The soil is very droughty and is 
deficient in most plant nutrients. 

The 4-inch surface soil in cut-over forested areas, beneath a very 
thin leaf litter and raw humus mat, is dark grayish-brown, loose, 
acid, and filled with roots. It is underlain by yellowish-brown 
gravelly sandy loam or fine sandy loam, which, to a depth of 10 or 
12 inches, is friable and structureless. The subsoil, from 10 down 
to 80 inches, is loose structureless light yellowish-brown gravelly coarse 
sand. From 80 to a depth of 40 inches occurs loose grayish-brown 
very fine sand or coarse sand. .Below 40 inches are stratified loose 
grayish-brown to dark grayish-brown coarse sand, gravel, gravelly 
sand, and fine sand. The profile is strongly acid throughout. Tree 
roots penetrate deep into the subsoil and substratum. Internal drain- 
age is very rapid. 

Use and management.—At one time most of the hilly phase of Mer- 
rimac gravelly sandy loam was cleared and farmed; now only a small 
proportion is cultivated. 

242915—55-——7 
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Pastures are poor and contain mostly poverty oatgrass and many 
weeds. The soil is not well suited to pasture grasses, and returns 
probably do not justify the cost of improvement. 

Forested areas include red, chestnut, and scrub oaks, hard maple, 
beech, black, gray, and white birches, shagbark hickory, wild cherry, 
white and pitch pines, and dogwood. Forest trees send their roots 
deep into the soil and appear to thrive. Forestry is probably the 
best use in most places. 


Muck, acid deep phase (0-2% slopes) (Ma).—This is the most ex- 
tensive of the organic soils. Most areas include 25 to 50 acres but 
a few large ones cover 95 to 100 acres. The more extensive areas are 
north of Millerton along Webatuck Creek, south of Pawling along the 
east branch of the Croton River, southeast of Pleasant Valley, north 
and southwest of Clove, and northwest of Fishkill. The acid baalh 
phase is often adjacent to areas of this phase. This muck, to a dept 
of 24 inches or more, is composed of disintegrated grassy and woody 
vegetable matter that is fairly well decomposed and is mixed with 
sonte mineral matter. It is dark brown or black in color and granular. 
At varying depths, usually below 24 to 30 inches, the grassy and woody 
materials are not so well decomposed and the plant materials can be 
identified. This underlying fibrous or woody peat is brown and little 
mixed with mineral material. The underlying peat is often 3 to 5 feet 
or more deep and rests on bluish-gray fine sand, silt, or silty clay. 

Tse and management.—Few areas of Muck, acid deep phase, have 
been cleared. At the time of mapping no areas were cultivated. The 
muck is low lying and, for the most part, permanently wet. Draining 
and developing of most areas for cultivated crops would be difficult. 
A small acreage has been cleared of forest and developed to some 
extent, principally for pasture. Pastured areas support a rank 
growth of swamp grasses, rebel weed, and many other water-loving 
plants. The forest vegetation is generally scrubby and includes 
mostly alder, elm, red maple, tamarack, hemlock, black ash, and hop- 
hornbeam. Some white and red ash, willow, swamp white oak, and 
pignut hickory occur. 

A few aveas are being developed commercially. The muck and 
underlying peat are dredged out of the swamps and bogs, screened, 
dried, and trucked away. The muck and peat are sold principally for 
development of lawns and golf courses. 

Where adequate drainage systems can be established, the muck is 
potentially good for such intensive cash crops as potatoes, onions, and 
celery. These crops require heavy fertilization and liming. Areas of 
similar muck in other parts of the State have been drained and are 
highly productive of high-value cash crops. Most areas in Dutchess 
County are so situated, however, that suitable outlets for ditches are 
difficult to establish. The feasibility of adequate drainage should be 
thoroughly investigated by a competent drainage engineer before any 
attempt is made to reclaim them. 


Muck, acid shallow phase (0-2% slopes) (Mw).—Areas of acid 
shallow muck are commonly associated with areas of acid deep muck, 
although many small areas occur alone. The organic material is 
usually black, well-decomposed, and granular. It commonly rests 
upon bluish-gray sand, silt, or silty clay materials. The average 
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thickness of the muck is 18 inches, though it varies from 6 to 30 inches 
in nearly allareas. In mostareas the original vegetable matter cannot 
be identified. There is no peat underlying the muck. 

Use and management.—Approximately 7 percent of Muck, acid 
shallow phase, has been cleared of forest, ditched in places, and used 
for cultivated crops. Some cleared areas are pastured. The pasture 
and forest vegetation are similar to those found on the acid deep phase. 
Most areas of this muck are too shallow to justify the expense of clear- 
ing and drainage. 


Nassau-Cossayuna gravelly loams, undulating and rolling 
phases (3-15% slopes) (Nc).—Areas of Nassau and Cossayuna soils 
are so intermingled in this complex that they could not be separated 
onthe soil map. Small intricately shaped areas of the shallow Nassau 
soil, which has numerous small outcrops of bedrock, are intimately as- 
sociated with areas of the deeper moderately productive Cossayuna 
soil, In figure 2 a typical area of the complex is shown at a large 
seale and in it the bodies of included soils and of rock outcrops are 
separated. The Nassau soil included is typical of Nassau slaty silt 
loam, undulating and rolling phases; the Cossayuna soil is similar in 
most respects to Cossayuna gravelly loam, undulating and rolling 
phases, but is usually not so deep and is commonly derived from mate- 
rial containing less calcareous material. 

The complex is closely associated with soils of the Cossayuna, 
Staatsburg, and Nassau series. Areas are scattered throughout the 
entire region of calcareous sandstone rocks but are most, common in 
the center of the region in an area extending northeast from Pough- 
keepsie through Campton School and Lent toward the Dutchess- 
Columbia County line. The areas range from 5 to 40 acres or more 
in size but usually contain 15 to 20 acres. Relief is irregular or 
billowy. Slopes are seldom uniform. Outcropping ridges of the 
underlying bedrock occur frequently and extend in a general north- 
east-southwest direction. Surface drainage is good, and runoff from 
clean-cultivated areas is moderately rapid. 

Use and management.—Shallowness, rock outcrops, and irregular 
relief make Nassau-Cossayuna gravelly loams, undulating and rolling 
phases, somewhat poorly suited to intensive use. Yields are lower 
than on the deeper soils of the same region, but on many farms these 
are the best soils available for cultivation and are intensively used. 
A few cultivated areas are surrounded by better soils and are worked 
with them. About 15 percent of the cultivated area is in fruit; the 
rest is used for corn, small grains, and hay. A 5- or 6-year rotation 
is commonly followed; a year of corn is followed by a year of oats 
or wheat and 8 years of hay. 

Fertilizing and liming practices are the same as those used on soils 
of the Cossayuna series. Most hay consists of a legume-grass mixture, 
but some alfalfa is grown alone. 

Old forest stands are composed mostly of hardwoods. Red, black, 
scarlet, yellow, and white oaks, tuliptree, hard and soft maples, dog- 
wood, ash, and basswood predominate. Some white pine, cherry, 
black locust, beech, birch, and hemlock are present. On areas that 
have recently reverted to forest, temporary species such as aspen, pin 
cherry, birch, and black locust predominate. 
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Fieure 2,—Composition of Nassau-Cossayuna gravelly loams, wndulating and 
rolling phases, and of Nassau slaty silt loam, ledgy undulating and rolling 
phases. Solid lines are boundaries that appear on the county soil map; dotted 
lines are boundaries between Nassau gravelly loam, undulating and rolling 
phases (N) and Cossayuna gravelly loam, undulating and rolling phases (C) 
in the complex of Nassau-Cossayuna gravelly loams, undulating and rolling 
phases. The area marked N-L is Nassau salty silt loam, ledgy undulating and 
rolling phases. Small black areas are outcrops of bedrock. 


Hay meadows are sometimes pastured 1 or 2 years after the second 
year of mowing. About tseofitihe of the pasture, that used in crop 
rotations, furnishes good grazing during years of normal rainfall. 
During unusually dry periods pastures are more affected by drought 
than those on the deeper soils. Old permanent pastures are usually 
neglected and have received little or no fertilizer or lime since they 
were first seeded. Desirable pasture grasses, as bluegrass and wild 
white clover, are usually present but in low percentages compared 
with other less desirable grasses and weeds. These permanent pas- 
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tures could be greatly improved by liming and fertilization. Reseed- 
ing of the poorer pastures may be necessary. 

The complex needs a rotation that provides a leguminous sod- 
forming crop at least 4 out of 6 years. The legume is needed to 
maintain supplies of nitrogen and organic matter and to retard 
runoff, Alfalfa in mixtures with grasses can be used successfully 
if well limed and fertilized. Lime and phosphorus are needed for 
establishing legumes, Potash commonly becpines deficient after sev- 
eral years of intensive cropping. The uneven topography is poorly 
suited to strip cropping and similar measures for control of runoff, so 
reliance must be placed on using sod-forming crops in the rotation. 
Tillage should be as nearly on the contour as possible, 


Nassau-Cossayuna gravelly loams, eroded undulating and roll- 
ing phases (8-15% slopes) (Np) .—This complex, like that of Nassau- 
Cossayuna gravelly loam, undulating and rolling phases, consists of 
Nassau and Cossayuna soils. It differs in having lost soil material 
through erosion—the plowed layer is made up at least partly of subsoil 
material. As a result, the shallow Nassau soil of this complex com- 
monly has more outcrops of bedrock. Supplies of organic matter and 
nitrogen are usually lower than in the uneroded soils, and crop yields 
are ee lower. 

Use and management.—Almost all of this land has been pastured 
or cultivated at some time. The areas now cultivated are mainly on 
farms that depend on the relatively uneroded Nassau-Cossayuna 
complex or on Cossayuna soils for most of their cropland. 

Productivity can be restored to a large extent through good soil 
management. Heavy manuring and use of long rotations that in- 
clude a minimum of clean-cultivated crops and a maximum of legumi- 
nous hay or pasture are needed to build up the organic matter and 
restore nitrogen. Liberal liming and fertilization with phosphorus 
and potash are needed if legumes are to be effective. Runoff should 
be controlled largely by the use of sod-forming crops. Cultivation 
should be as nearly on the contour as possible, but the uneven relief 
makes strip cropping impractical in most areas. If good management 
cannot be provided, the soils will continue to erode seriously and 
become still lower in productivity. 


Nassau-Cossayuna gravelly loams, eroded hilly phases (15- 
30% slopes) (Na).—The eroded hilly phases of Nassau gravelly loam: 
and Cossayuna gravelly loam occur in such close association they 
could not be separated on the soil map. Probably 75 percent of the 
area isthe Nassau soil. The relief is usually very irregular and hilly. 
More than 60 percent of the acreage has lost practically all of the 
oy surface soil through erosion. Most of the rest is moderately 
eroded. 

The Nassau soil of the complex is more commonly a loam than a 
silt loam. The Cossayuna soil of the complex is generally not so 
deep as Cossayuna gravelly loam, undulating and rolling phases; it 
averages about 3 or 4 feet thick over bedrock. The proportion of 
Nassau soil is greater in this complex than in Nassan-Cossayuna 
gravelly loams, undulating and rolling phases. 

Use and management.—Nassau-Cossayuna gravelly loams, eroded 
hilly phases, are poorly suited to tilled crops, Bn fair pasture can be 
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established with proper liming and fertilization. Most pasture is now 
run-down through lack of fertilizer and lime but still supports some 
desirable forage—Canada bluegrass, redtop, and wild white clover. 
If the complex is used for crops, long rotations consisting largely of 
leguminous hay and pasture crops are needed. Adequate liming and 
fertilization are necessary to permit establishment and maintenance 
of good stands of legumes. Alfalfa can be used successfully in mix- 
tures with grasses under these conditions. Manure should be used 
liberally, especially in eroded areas. 


Nassau slaty silt loam, undulating and rolling phases (38-15% 
slopes) (Ne).—These shallow well-drained soils were derived from 
glacial till that consisted mainly of acid slate and shale materials. 
Areas range from a few acres to 200 acres in size and are most exten- 
sive in the central and western parts of the county. These phases are 
closely associated with other Nassau soils but occur on more gentle 
relief. Other close associates of these phases are the Dutchess, Ber- 
nardston, Pittstown, Stissing, and Mansfield soils. Relief ranges from 

ently sloping or undulating to rolling and is generally very irregu- 
ar. Viewed from a distance, large areas have a billowy appearance. 
Outcrops of underlying rock are common but do not interfere seri- 
ously with cultivation in most places (pl. 3,@). The average depth of 
soil over bedrock is about 24 inches but this varies because the rock 
surface is undulating. The bedrock outcrops in some places and lies 
3 or 4 feet below the surface in others. The size and number of out- 
crops ordinarily found in areas of Nassau slaty silt loam are shown 
in figure 2, In the shallower cultivated areas, the weathered slaty 
bedrock is often broken up by plowing and mixed with the soil. 

In undisturbed forested areas there is an inch of black organic mat- 
ter beneath the forest litter. Below this layer and down to 5 inches 
is friable granular yellowish-brown slaty silt loam. Firm light yel- 
lowish-brown slaty silt loam starts at 5 inches and continues to 20 
inches. It is followed by 3 or 4 inches of olive-brown partly decom- 
posed slate of heavy silt loam texture that breaks out in angular frag- 
ments similar to the original shale fragments. This olive-brown 
layer rests on slate bedrock. 

The profile is strongly acid throughout; roots penetrate all parts 
of it but are most abundant in the surface layers. The areas that 
have been cultivated or pastured are moderately eroded; those that 
have remained in forest are not eroded. The cultivated areas vary to 
some extent in number of shale and slave fragments on and in the sur- 
face soil. 

Included with this unit are shallow soils of a loamy texture that 
developed almost entirely from shale. These areas occur in the west- 
ern part of the region of slate and shale. Shallow silt loam soils de- 
veloped almost entirely from slate in the central and eastern part of 
the region are also included. Areas in which these soils predominate 
are referred to locally as “slate land.” ‘Both inclusions have little 
agricultural value. 

Use and management.—Cultivated areas of these phases are usually 
closely associated with and are worked with larger areas of deeper 
Dutchess and Bernardston soils. These slaty phases are poorly suited 
to most crops at best, and without manure, phosphate, and lime, yields 
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are very low (pl. 5, A and B). The abandoned areas are chiefly in 
the north-central part of the county. 

No regular methods for management or crop rotation are followed 
on these soils by the average farmer. On most farms the soils are 
depleted and, when fertilized, frequently receive only manure and a 
little lime, or perhaps just the manure. After meadows are estab- 
lished they are usually mowed for a number of years, or until they are 
depleted and contain mostly weeds. Pastures are usually very poor 
and contain chiefly poverty oatgrass, redtop, and weeds (pl. 5, @). 
The rotation pastures and a few permanent pastures on better farms 
are in fair condition. Yields vary a great deal. 

The native forest consists mostly of the hardwoods common in the 
oak and the beech-maple-hemlock associations. The principal species 
are white, scarlet, yellow, chestnut, red, post, and black oaks, pignut 
and shagbark hickories, flowering dogwood, tuliptree, black cherry, 
sassafras, basswood, sugar, soft, and mountain maples, white, black, 
and yellow birches, chestnut, beech, ash, and hemlock. 

These soils are deficient in all major plant nutrients supplied by 
lime and fertilizer. They hold little water, so runoff is great and 
erosion occurs. They should be kept in sod at least 4 out of every 6 
years to control runoff and to maintain supplies of organic matter 
and nitrogen. Alfalfa stands are generally short-lived. If ade- 
quate lime and fertilizer are applied, birdsfoot trefoil offers some 
ae of being a long-lived legume suitable for hay and pasture. 

oth crops and pasture are severely injured by drought during mid- 
summer. Where better land is available for crops, these soils should 
be used for spring pasture or forest. 


Nassau slaty silt loam, eroded undulating and rolling phases 
(3-15% slopes) (Np).—The phases of this complex are similar to 
Nassau slaty silt loam, undulating and rolling phases, in relief, occur- 
rence, and general setting. Outcrops of underlying slate and shale 
are somewhat more numerous because sheet erosion has exposed them 
where the soil covering was thin. During the time most areas of this 
complex were cleared and farmed, much of the original surface soil 
was eroded away, and in many areas part of the subsoil was lost as 
well. The most extensive areas are in the north-central part of the 
county, although fair-sized ones are scattered throughout the region 
of slate and shale in close association with other phases of the type. 

The profile is usually more shallow than that of Nassau slaty silt 
loam, undulating and rolling phases. The present. 6-inch surface soil 
in cultivated fields is dark yellowish-brown or dark-brown friable 
very slaty silt loam, a large part of which is material from the orig- 
inal subsoil. Below 6 inches to a depth of 12 inches the subsoil is 
firm but friable light yellowish-brown silt loam; from 12 to 15 inches 
it is gray-brown slaty silt loam, firm in place and composed mostly 
of weathered slate, that rests on bedrock. The soils are well-drained 
and permeable to air and moisture. Roots penetrate all layers but are 
most abundant in the topmost layer. 

The soils vary principally in depth, which ranges from 12 to 18 
inches over bedrock. The amount of shale or slate in the surface layer 
also varies, but that layer is generally very slaty or shaly. 

Use and management.—These soils are very poor for cultivation 
and should be reforested where possible. Erosion is active on most 
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idle areas; the native vegetation is generally so sparse it does not 
materially retard runoff. A few areas have been reforested, and the 
forest cover and leaf litter effectively stabilize against erosion. 

A good pasture sod will also prevent erosion. Pastures are severely 
affected by drought, however, and overgrazing during dry seasons 
injures them. A few fair to good permanent pastures have been 
established but in most years they yield little feed after July 15. Most 
pastures are poor and eee Nevertheless, on many farms these 
are the best soils available for pasture. Establishment of even fair 
spring pasture requires liberal liming and fertilization with phos- 
ahorus and in many areas reseeding may be necessary. 


Nassau slaty silt loam, ledgy undulating and rolling phases 
(8-15% slopes) (Nr).—These very shallow soils have numerous out- 
crops of bedrock that make cultivation extremely difficult. They, like 
Nassau slaty silt loam, undulating and rolling phases, are well-drained 
soils developed from a thin mantle of glacial till that was derived 
from acid slate and shale. They occur throughout the region of slate 
and shale soils and are practically unsuited to cultivation. Outcrops 
of underlying shale or slate bedrock are large and occur frequently ; 
in extreme cases, 40 to 60 percent of the land surface is barren rock. 
The size and extent of outcrops ordinary in an area are shown in figure 
2. The rock outcrops are generally smooth and occur as ridges having 
northeast-southwest axes. The soil in areas between outcrops varies 
from a few inches to 24 or 30 inches in thickness. Relief is irregular 
or bilowy. Both surface and internal drainage are moderately rapid. 

Beneath the litter in forested areas is an inch of very dark-brown, 
fine, granular humus. Between rock outcrops the soil to a depth of 
10 inches is yellowish-brown heavy loam that is mellow and friable. 
From 10 inches downward, the profile grades through lighter brown 
loam or silt loam into a thin layer of light-gray weathered slate that 
rests on bedrock at 15 or 18 inches in areas of average soil depth. 
Arie a few feet the bedrock may be at the surface or 30 inches 
below it. 

Use and management.—Most of Nassau slaty silt loam, ledgy undu- 
lating and rolling phases, is in forest or poor unimproved native 
pasture. The pastures occur mainly where these phases are associated 
with better soils, as those of the Dutchess series. The few cultivated 
areas of these phases are usually small inclusions in fields dominated 
by deeper soils. 

The deeper pockets of soil between outcrops support fair pasture 
early in spring if lime and phosphorus are supplied. Most areas 
require seeding for establishment of desirable species. Pastures in 
these phases usually produce little after July 1, regardless of treat- 
ment, because the shallow profile cannot hold enough water to support 
good growth during the warm midsummer months. Where better 
soils are available for pasture, these phases should be used for forest. 

The forest trees are mostly hardwoods of the oak and the beech- 
maple-hemlock associations. The trees do not grow so vigorously as 
on the associated Dutchess soils. 


Nassau slaty silt loam, ledgy hilly phase (15-30% slopes) 
(Nr) .—Like the ledgy undulating and rolling phases of Nassau slaty 
silt loam, this is a very shallow soil characterized by many outcrops 
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A, Trees encroaching on abandoned field of Nassau slaty silt loam, undulating and 
rolling phases. 

B, Isolated dairy farm on Nassau soils, adjacent to idle land of plate 5, A. 

C. Weedy. pasture typical of that on untreated acid soils such as Nassau slaty 
silt loam, undulating and rolling phases (foreground) and Nassau slaty silt 
loam, ledgy hilly phase (background). 
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of bedrock. Its slopes are steeper, however, and its relief is irregular. 
The landscape is a series of uneven hills with strongly sloping sides. 
Throughout each area occur numerous conspicuous outcrops; the soil 

rofile between the outcrops is similar to that of Nassau slaty silty 
oam, ledgy undulating and rolling phases. 

Use and management.—This ledgy hilly soil usually cannot be cul- 
tivated with ordinary farm machinery. Its shallowness and low 
water-holding capacity prevent establishing good pasture. The cost 
of increasing the normally low content of lime and phosphorus is 
greater than the returns to be expected from pasture. The soil is best 
suited to forest in most places. 


Ondawa gravelly loam, alluvial fan phase (0-5%) (Oa).—This 
soil occurs at the base of steeper uplands adjacent to the major valleys 
in the central and eastern parts of the county. It occupies fanlike 
deposits of material washed from the uplands. The streams level off 
upon entering the major valleys, drop their alluvium, and form the 
fans. The fan-shaped areas are narrowest where a stream enters a 
major valley ; they spread out in the valley itself. 

This soil is variable in texture within each area; the range is from 
gravelly sandy loam to silt loam. The lighter textured areas occur 
at the narrow end of the fans that extend up smal] side streams. Most 
areas are small (3 to 15 acres). The soil is acid and well-drained. Its 
profile, though more variable in texture and thickness of layers, is 
similar to that of Poultney loam. 

Use and management.—The cultivated areas of Ondawa gravelly 
loam, alluvial fan phase, are managed in the same way and used for 
the same crops as Poultney silt loam. This soil is more subject to 
flooding during heavy rains than the Poultney, for stream channels 
through it usually are not well developed. Crops are occasionally 
damaged by floods. Estimated average yields are lower than those 
obtained on Poultney loam or silt loam, but this soil is one of the better 
ones in the county. Its management needs are similar to those of 
Poultney loam, though additional practices to control stream-bank 
gouging and shifting of stream channels are required. Most pastures 
are poor as a result of inferior management. Willows and alders ara 
frequently abundant in them. 


Palmyra gravelly loam, nearly level and undulating phases 
(0-8% slopes) (Ps).—In most places these well-drained -phases are 
nearly level and relatively fertile. They have developed from glacial 
outwash materials that consist chiefly of limestone but include smaller 
quantities of schist, slate, sandstone, quartz, gneiss, and granite. The 
underlying material is loose and structureless. 

The soils occur in the limestone valleys, principally in Harlem 
Valley; they are on terraces high above the flood plains of the present 
streams. Associated with them are the imperfectly drained Brace- 
ville soils of the terraces, the Genesee soils of the flood plains, and the 
limestone soils of the uplands. These Palmyra soils differ from the 
Copake soils in having a higher content of lime and a more clayey 
subsoil, Free lime carbonates occur within 3 feet of the surface. 

The surface soil beneath a sod is about 10 inches of dark-brown to 
dark grayish-brown granular, neutral, gravelly loam. <A thin pale- 
brown silty or sandy layer begins at a depth of 10 and continues to 
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12 or 14 inches. The subsoil, to a depth of 24 or 30 inches, is brown 
to yellowish-brown heavy gravelly loam or heavy gravelly silt loam, 
either of which is friable and has a faint reddish shade in many areas. 
This layer, more clayey than those above or below, is slightly alkaline 
in the upper part but Daca strongly alkaline or faintly calcareous 
with depth. From 24 or 30 downward to 36 or 40 inches the subsoil is 
strongly calcareous grayish-brown gravelly light loam or gravelly 
sandy loam. The substratum, starting below 36 to 40 inches, consists 
of gray calcareous stratified sand, gravelly sand, and gravel somewhat 
cemented together with lime carbonate. 

Aeration is good. Roots penetrate all layers but are most abundant 
in the surface soil. The soil is not so retentive of moisture as is de- 
sirable. Crops are occasionally damaged during long dry periods. 

Use and management.—The cultivated areas of these soils are used 
principally for corn, oats, alfalfa, red clover, and timothy. A corn- 
oat-hay rotation is generally followed but its length is varied con- 
siderably. Corn is commonly grown 1 or 2 years in the rotation, 
followed by 1 year in oats, and then by hay, which is maintained until 
yields decline. Most meadows are pastured one or two seasons before 
plowing. Manure is used for corn, and lighter top dressings of it are 
applied on old meadows. Superphosphate is used for corn and oats 
and occasionally with the top dressings of manure applied to meadows. 

Pastures are confined mainly to old meadows and are generally good 
or excellent. They include a small proportion of weeds and timothy, 
red clover, bluegrass, wild white clover, and redtop. Pastures are 
damaged during long dry periods. 

On these soils farmers can afford to grow row crops frequently in 
the rotation if they apply enough manure and fertilizer. By concen- 
trating row crops on these soils they can use sloping soils to greater 
extent for hay. These soils need a and practices that main- 
tain organic matter and nitrogen. Lime is abundant in them, and 
potash deficiency is not common if manure is used. No special prac- 
tices of tillage are needed to control runoff. 


Palmyra gravelly loam, hilly phase (15-25% slopes) Pa).—This 
hilly droughty soil contains much lime. It was originally classified 
as Groton gravelly loam, for it occupies knolls and hills unlike the 
topography for Palmyra soils of the terraces. Nevertheless, its pro- 
file and parent material are similar to those of Palmyra gravelly loam, 
nearly level and undulating phases. The parent material is lime- 
stone rock material, with some schist, slate, and crystalline rock ad- 
mixed. Relief is irregular and rolling to hilly—that typical of kame 
deposits. Internal drainage is good to excessive. The main areas 
occur in the limestone valleys, chiefly in the Harlem Valley. They 
range from 2 to 80 acres in size and are closely associated with areas of 
other Palmyra soils. 

The surface soil is 6 to 8 inches thick, dark brown, granular, friable, 
and neutral or slightly acid. From 7 down to 12 inches is pale-brown 
friable heavy gravelly loam or light silt loam varying from slightly 
acid to slightly alkaline. The subsoil extending to depths of 24 or 
30 inches is gravelly heavy silt loam, higher in clay than horizons 
above or below. The substratum consists of strongly calcareous stra- 
tified grayish-brown gravel, coarse sand, fine sand, and gravelly sand. 
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The gravel throughout the profile consists mainly of limestone, with 
some quartz, slate, schist, gneiss, and granite rock materials intermixed. 
The pieces of gravel on the surface are usually small and, in most 
places, do not interfere greatly with cultivation. 

Use and management.—Cultivated areas of this soil are used mainly 
for hay but to some extent for corn and oats. Alfalfa does well and 
is the main hay crop. Red clover and timothy are also grown. The 
rotations followed vary in length. Corn and oats are usually grown 
in the rotation only 1 year each. Alfalfa is maintained for several 
years, or until yields fail. The soil requires heavy applications of 
manure for corn and top dressings of fertilizer for hay. From 200 to 
500 pounds of 20-percent phosphate, with manure as available, is nor- 
mally used in the rotation. Phosphate and manure are applied 
mainly for the corn and oats. 

Pastures vary from excellent to poor. Rotation pastures support 
bluegrass, wild white clover, red clover, alfalfa, timothy, redtop, and 
a few weeds. In the well-cared-for permanent pastures, Canada and 
Kentucky bluegrasses, wild white clover, and orchard grass are grow- 
ing. Old pastures that have been neglected often have a greater pro- 
portion of goldenrod, wild aster, mullein, Canada thistle, and other 
weeds than of desirable grasses. Most pasture could be greatly im- 
proved without reseeding by applying top dressings of manure and 
superphosphate. 

The forested areas include white ash, hard maple, red and white 
oaks, redcedar, gray and white birches, and aspen. 

This phase needs a long rotation, one that keeps leguminous hay 
or pasture on it at least two-thirds of the time. Little or no lime is 
required, but phosphorus must be supplied. Manure is highly bene- 
ficial, for it helps maintain supplies of organic matter, nitrogen, and 
potash. The uneven topography makes strip cropping extremely diffi- 
cult, but the soil should be worked across the slope. Control of runoff 
must be accomplished by maintaining supplies of organic matter at a 
high level acd keeping a vigorous protective sod-forming cover on 
the soil. The soil is droughty, so as much water as possible should be 
kept on it. 


Palmyra gravelly loam, steep phase (25-45%) (Pc) .—Its slopes 
are steeper and its profile is generally slightly thinner and lighter col- 
ored, but in other respects this soil is similar to the hilly phase of 
Palmyra gravelly loam. The steep irregular slopes make use of farm 
machinery very difficult and cause very rapid runoff. The soil is 
droughty. 

Use and management.—This soil is poorly suited to cultivation but 
fair for pasture. If crops must be grown, a long-lived legume such as 
alfalfa should be seeded and left for long periods. Small grains 
should be sown as soon as the stand of alfalfa fails. Wherever pos- 
sible the soil should be used for pasture or forest. Fertilizer needs are 
similar to those of Palmyra gravelly loam, hilly phase. 


Pawlet silt loam (0-3% slopes) (Pp).—The level flood plains of 
streams are occupied by this moderately well-drained soil. It has 
developed from fine sediments that were washed from nearby uplands 
and deposited on the first bottoms during floods. The material con- 
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sists chiefly of slate, shale, schist, or crystalline rock materials. The 
most extensive areas are along Fishkill Creek and its tributary streams 
in the southern part of the county. Associated soils are the well- 
drained Ondawa and the poorly and very poorly drained Houstonic 
and Saco. 

The surface soil in pastures is 9 inches of dark grayish-brown friable 
silt loam of fine granular structure. The upper subsoil, extending 
to a depth of 20 inches, is a light-brown silt loam, friable, well-aerated, 
and of fine crumb structure. The lower subsoil, from 20 down to 30 
inches, is grayish-brown silt loam strongly mottled with gray, yellow, 
and rust brown. Itis compact and saturated with water periodically, 
and in some places contains strata of firm to compact fine sandy loam. 
Below 30 inches lie water-sorted gray silts, sands, and gravel from 
schist, slate, and crystalline rock materials. 

The soil is medium to strongly acid throughout the profile. Drain- 
age is moderately good. Roots are most abundant in the surface 
and upper subsoil, though a few are in the compact lower subsoil. 

The soil is predominantly silt loam, though some areas having a 
gravelly silt loam texture are indicated on the soil map by gravel 
symbol. Included with Pawlet silt loam are about ten small areas 
on alluvial fans along the major valleys in the eastern part of the 
county. These included areas are less productive than Pawlet silt 
loam and subject to more frequent flooding. About 70 percent of 
their acreage is pastured or in forest. A few areas with loam or 
fine sandy loam surface soils are also included. These cover a small 
acreage and are similar to Pawlet silt loam in suitability for use. 

Use and management—The cultivated areas are used mainly for 
corn, oats, and timothy hay. No regular rotations are followed. 
Corn is frequently grown 2 years or more in succession and followed 
by 1 year of oats, with which timothy is seeded. Manure, the chief 
fertilizer, is applied mostly for corn. The quantity used varies 
greatly, or from none at all to 6 or 7 tons an acre. Timothy is gen- 
erally seeded alone or with redtop. No areas are artifically drained. 
This is one of the better soils in the county, though yields are gen- 
erally lower than on the well-drained Poultney silt loam. 

The better pastures have been limed and usually support good sods 
consisting of timothy, Kentucky bluegrass, redtop, some wild white 
clover, and a low percentage of undesirable weeds and grasses, 
The poorer pastures contain mostly weeds such as plantain, yarro, 
wild carrot, buttercup, wild strawberry poverty oatgrass, and 
quackgrass and little of the better pasture grasses. Willows and alder 
brush are common in poor pastures. 

The forest vegetation includes willow, alder, soft and hard maples, 
elm, sycamore, and black ash. 


Paxton gravelly loam, gently sloping and sloping phases 
(38-15% slopes) (We).—These very deep well-drained soils are as- 
sociated with the shallower Charlton gravelly loam, undulating and 
sloping phases, with other Paxton and Chariton soils, and with less 
well drained Woodbridge, Whitman, and Hollis soils. In the south- 
ern part of the county they are associated with Gloucester and Chat- 
field soils. They have developed from deep deposits of glacial till com- 
posed mainly of schist with which slate, gneiss, quartzite, and granite 
are mixed. Areas 2 to 100 acres in size occur on low hills or knolls on 
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the pepe and in the interior valleys near Chestnut Ridge and Quaker 
Hill. Relief is generally uniform. Many of the areas on top of Chest- 
nut Ridge that are closely associated with the shallower and less well- 
drained soils have been abandoned. The substratum and lower sub- 
soil are very compact, but permeable to moisture. 

The 9-inch surface soil is dark-brown mellow gravelly loam. It is 
underlain by yellowish-brown friable gravelly loam that grades 
downward into pale yellowish-brown firm heavy gravelly loam or 
light silt loam. Below 25 inches lies the substratum which is pale 
grayish-brown very compact gravelly silt-loam. 

The soil is strongly acid throughout the profile. Roots are most 
abundant in the surface layer but are present in the subsoil. Few 
roots occur in the very compact till below 25 inches. Throughout the 
soil profile and on the surface are pebbles of gneiss, quartzite, 
and granite and fragments of slate, schist, and shale. A few small 
areas contain enough stones to interfere seriously with cultivation. 
These are shown on the map by stone symbol. 

Tse and management.—The cultivated areas of these phases are used 
principally for corn, buckwheat, oats, hay, and pasture. The rota- 
tions followed vary in length and in the crops used. Corn is com- 
monly planted 1 or 2 years in the rotation and followed by oats with 
which hay is seeded. The soils dry out moderately slowly in spring. 
Buckwheat is frequently planted when they have dried out too late 
for planting oats. ; 

From 8 to 10 tons of manure supplemented with superphosphate is 
applied for corn. Oats seeded with a hay mixture receive 150 to 200 
pounds of 20-percent phosphate and 1 or 14% tons of lime an acre. 

lay crops are commonly maintained until yields fail; then the 
meadows are pastured. Yields vary greatly, depending on the man- 
agement. 

Farms on these and the associated shallow Hollis, moderately well- 
drained Woodbridge, and very poorly drained Whitman soils are 
usually in poor condition, Exceptions are farms on which the Paxton 
soils occur in large areas and predominate in the soil association. 
Buildings are rundown, and livestock is usually poor. 

Pastures are generally poor and usually contain redtop, sweet 
vernal, and poverty oatgrass. In the poorer pastures, blueberries, 
spirea, ferns, mountain-laurel, and other brush are present. The 
better pastures support some Canada and Kentucky bluegrasses and 
occasionally some wild white clover. The pastures need both lime 
and phosphate. 

Idle areas are usually overgrown with brush and weeds. Young 
white and gray birches, pin cherry, hard and soft maples, and haw- 
thorns are present in many areas. The farm buildings on these idle 
areas are usually rented or owned by summer vacationists. The for- 
ested areas have a growth of red and hard maples, white ash, cherry, 
black birch, white and black oaks, beech, and some hemlock. 

Lime and phosphorus are needed on these phases. Even when the. 
are applied, lack of potash is commonly found to be limiting. With 
adequate fertilization and liming, a 4- or 5-year rotation that includes 
2 years of a legume-grass hay is well suited. Although the soils are 
well-drained, alfalfa does not persist. Ladino clover is a better long- 
lived legume if seedings are to be maintained several years. Runoff 
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is moderately rapid but can be controlled mainly by using adapted 
rotations and fertilizing so the crops will grow vigorously. Crops 
should be worked on the contour, however, and strip cropping should 
be used on long slopes. 


Paxton gravelly loam, moderately steep phase (15-30% slopes) 
(Wu).—This deep well-drained soil has uniform slopes and occurs 
in association with the gently sloping and sloping phases, principally 
on the western slopes of Chestnut Ridge and on the southern part of 
Quaker Hill. 

The profile is similar to that of Paxton gravelly loam, gently 
sloping and sloping phases, but the surface soil is generally thinner. 
Erosion has been more severe in cleared areas, though the acreage 
of severely eroded soil issmall. Some included stony areas are shown 
on the map by stone symbol. 

Use and management.—Crop rotations and lime and fertilizer treat- 
ments used for this soil are similar to those used for the gently sloping 
and sloping phases. Most farmers run crop rows across the slope. 
Yields are considerably lower than those on the gently sloping and 
sloping phases. 

Pasture sods are usually so light that they do not hold the soil in 
place. The pastures are run-down, weedy, and in many places over- 
grown with brush and briers. Lime and phosphate are needed on 
nearly all pastures; many of them should be reseeded. With proper 
management, good pastures can be established and maintained. 

Idle areas are generally overgrown with weeds. Young trees, 
especially white and gray birches and wild cherry, are rapidly 
encroaching. 

This soil needs at least 4 years of leguminous hay or pasture in 
each 6-year rotation. Ladino clover appears to be a good legume 
for such long-term stands, but birdsfoot trefoil may Tha superior. 
Success with any legume depends on heavy liming and fertilization 
with phosphorus. Potash may also be needed. Cultivation should 
be on the contour, and fields should be strip-cropped to retard runoff. 


Pittsfield gravelly loam, sloping phase (5~15% slopes) (Pr) .— 
As it has developed from deep deposits of glacial till consisting mainly 
of limestone material, this soil has a high lime content. It occurs 
on the lower slopes and small drumlinlike knolls in the major lime- 
stone valleys, especially in the eastern part of the county. Areas vary 
from a few to 100 acres in size. The slopes are generally uniform. 
Both internal and external drainage are moderately rapid. The 
water-holding capacity is good. 

The surface soil under sod is about 10 inches of mellow finely granu- 
lar dark-brown gravelly loam. The subsoil extending from 10 to 18 
inches is brown gravelly loam, lighter in color than the surface soil, 
firm in place, and friable. Below 18 inches down to a depth of 25 
inches the subsoil is firm friable slightly reddish-brown gravelly 
loam. The deep subsoil, extending from 25 to 42 inches, is very firm 
or slightly compact but friable grayish-brown gravelly loam. Below 
42 inches lies the deep glacial till substratum, a slighty compact darker 
grayish-brown gravelly loam. 

The surface soil and upper subsoil layers are slightly alkaline or 
neutral. The subsoil below 18 inches is strongly alkaline, and at 33 
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inches it is calcareous. The deep substratum is strongly calcareous. 
Roots penetrate all layers but are most abundant in the surface soil 
and upper part of the subsoil. 

The amount of gravel in the surface soil varies. Near Northeast 
Center and Millerton the soil is a gravelly fine sandy loam. A few 
scattered areas are nearly gravel-free at the surface. Most areas are 
moderately gravelly—not so gravelly as to interfere seriously with 
cultivation. A few areas shown on the map by stone symbol have 
loose stones or boulders on the surface that interfere with cultivation. 
In and near Clove Creek valley the soil is a heavy gravelly loam or 
light gravelly silt loam. . 

Use and management—Cultivated areas of this soil are used prin- 
cipally for grasses, alfalfa, red clover, and timothy, though corn and 
oats are also grown. The length of the rotations varies. From 8 to 
10 tons of manure supplemented with superphosphate are applied 
for corn. Soil prepared for oats receives 150 to 200 pounds of super- 

hosphate. Hay crops are seeded with the oats and maintained 
for 8 to 5 years. After hay yields begin to fail, the meadows are 
sometimes pastured 1 or 2 years, before plowing. 

Most pastures are excellent and of the rotation type. They sup- 
port a heavy sod consisting of Canada and Kentucky bluegrasses, 
wild white clover, and redtop. In a few places some hardhack has 
encroached, 

Management should center about the maintenance of a high fertility 
level. Lime is not needed, but phosphorus must be supplied. Sup- 
pe of nitrogen and organic matter can be maintained by growing 
eguminous hay crops and applying manure. The need for potash 
can normally be met with the manure available on dairy farms. A 
row crop should not be grown more than once in 4 years, and then 
the rest of the rotation should consist of small grains and hay. Run- 
off is moderately rapid in most areas, so tillage should be on the con- 
tour. The longer slopes are well suited to strip cropping. A small 
included acreage with slopes of less than 8 percent in gradient may 
not need strip cropping.. 


Pittsfield gravelly loam, moderately steep phase (15-80% 
slopes) (Pz).—Areas of this soil are associated with the sloping phase. 
They range from 2 to 50 acres or more insize. Most of them have been 
cleared and are slightly to moderately eroded. Six or seven small 
areas that have lost most of the original surface soil are included. Also 
ineluded is about 150 acres on which large stones and boulders are 
numerous enough to interfere seriously with cultivation. These stony 
areas are indicated on the soil map by the boulder symbol. Slopes are 
dominantly between 15 to 30 percent, though a few areas are steeper. 
The profile is similar to that of the sloping phase. 

Use and management.—Steep and severely eroded areas included 
with this soil are either pastured or in forest. The cultivated areas 
are chiefly on uniform slopes.. Cultivation and planting are usually 
done across the slope. Otherwise, the methods of management and 
fertilization followed are the same as on the sloping phase. Yields 
are estimated to be slightly lower than on the sloping phase. 

Both permanent and rotation pastures are generally good. They 
support heavy sods of bluegrass, redtop, and wild white clover. 
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Hardhack occurs in some places and, if uncontrolled, becomes a 
serious pest. The forest is second-growth hardwood and cedar. The 
principal trees are red, white, scarlet, and yellow oaks, hard maple, 
hickory, and redcedar. 

Runoff is rapid, and the soil is subject to washing. Rotations should 
include a leguminous hay or pasture crop at least 4 out of every 6 
years. Clean-cultivated crops should not be grown more than once 
in 6 years. All operations should be on the contour. Slopes should 
be strip-cropped, and diversion ditches should be built at regular 
intervals if row crops are used. The soil need not be limed, but it 
requires phosphorus. 


Pittsfield-Wassaic gravelly loams, undulating and rolling 
phases (83-15% slo oS) (PL).—Both soils of this complex have de- 
veloped from glacial till composed chiefly of dolomitic limestone mixed 
with some slate, shale, calcareous sandstone, schist, and crystalline ma- 
terials, The till was deposited over the irregular surface of the lime- 
stone bedrock. The bedrock crops out in some places. Depressions in 
the rock surface between the outcrops are filled with deep deposits 
of calcareous till, 8 or 10 feet thick, that give rise to the Pittsfield 
soils. Outcrops of the underlying limestone bedrock are not fre- 
quent but are a minor hindrance to the use of farm machinery. The 
soil adjacent to these outcrops, and in numerous places where no 
outcrop occurs, is only 24 to 30 inches thick. All gradations of thick- 
ness occur between these shallow Wassaic soils ee the deep Pittsfield 
soils. The relief is uniformly sloping in some places, rolling in others. 

This complex occurs in all the valleys where limestone is present. 
It is more extensive than the soils of the Pittsfield series. The prin- 
cipal areas are in the Fishkill-Clove valleys, the Harlem Valley, the 
Wappinger and Little Wappinger Creek Valleys, and in the Sheko- 
meko Valley. Associated with the complex are soils of the Pittsfield, 
Wassaic, Amenia, Kendaia, and Lyons series. 

Both soils are well-drained and fertile, but they differ greatly in 
water-holding capacity. The deeper Pittsfield soi] dominates the 
complex. 

Use and management.—Timothy, red clover, and alfalfa grown for 
hay are the principal crops on these soils, though some corn and oats 
are produced. Manure and superphosphate are the principal ferti- 
lizers. From 8 to 10 tons of manure supplemented with superphos- 
phate is commonly used for corn. About 200 pounds of 20-percent 
phosphate is applied for oats, which are used as a companion crop 
for hay seedings. Hay is usually harvested until the yields fail; then 
the meadows are pastured. The rotations vary in length. 

The pastures, both rotation and permanent, are generally good. 
Some farmers apply additional superphosphate to meadows that have 
been in hay for some time and then use them 1 or 2 years for pasture. 
Phosphorus is less frequently used on permanent pasture. Bluegrass, 
redtop, and wild white clover grow in nearly all pastures. Old 
neglected pastures have these desirable plants, as well as sumac, hard- 
hack, mullein, goldenrod, St. Johnswort, and dewberries. 

Idle fields occur throughout the county, many in suburban areas. 
The soils are potentially suited to agriculture. Where idle, they 
usually have a fair covering of sod beneath the encroaching herbs, 
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shrubs, and trees. Older idle areas gradually revert to forest of red- 
cedar and some gray and paper birches. 

The complex is potentially good for agriculture, though yields are 
reduced by the areas of shallow soil. It is well suited to a 4-year rota- 
tion of corn, oats, and 2 years of hay. Alfalfa is the most productive 
long-lived legume. The soils need little lime, even for alfalfa. Phos- 
phorus is necessary for best yields. To hold water for crops and 
reduce washing, the sloping areas should be worked on the contour 
and strip-cropped where feasible. 


Pittsfield-Wassaic gravelly loams, hilly phases (15-30% slopes) 
(Pa).—This complex consists of two well-drained soils high in lime 
content. One of the soils is 8 or 10 feet thick over bedrock; the other, 
only 20 or 30 inches. In places bedrock crops out on the shallower 
soil. The surface soils of both have been moderately eroded in most 
places. Closely associated with this complex are the gently rolling 
Pittsfield-Wassaic gravelly loams. 

The soil profiles are similar to those of Pittsfield gravelly loam, 
sloping phase, and Wassaic gravelly loam, rolling phase. The sur- 
face soils are usually a little thinner, however, and slightly acid or 
neutral. The subsoils are alkaline. The deep substrata are alkaline 
or calcareous. Internal and surface drainage are good. 

The soils vary principally in texture of their subsoils, which in 
some areas are gravelly loams or gravelly fine sandy loams. Gravelly 
silt loam subsoils predominate. Several small areas that have been 
severely sheet eroded are included. 

Use and management.—The cultivated acreage of this complex is 
used mostly for timothy, red clover, and alfalfa hay, corn, and small 
grains. From 8 te 10 tons of manure supplemented with super- 
phosphate is applied: for corn. About 200 pounds of 20-percent 
phosphate is applied for oats, which are used as a companion crop 
for seedings of hay. A top dressing of superphosphate is applied to 
pasture on some farms. Row crops and oats are generally planted 
across the slope, with the contour wherever feasible. 

Both permanent and rotation pastures are generally fair to good. 
In old pastures that receive no fertilizer, weeds, herbs, shrubs, and 
redcedar are encroaching, but bluegrass, redtop and wild white clover 
are abundant. 

Brush, briers, and cedars soon cover most idle areas. The sods are 
generally fairly heavy on most idle land. The present forest includes 
redcedar, gray and white birches, some hard maple, and locust. 

This complex is only fair for crops but good for pasture. Rotations 
should be long and consist predominantly of leguminous hay crops. 
Tillage should be done on the contour. Strip cropping, with diver- 
sion terraces at regular intervals, is needed, though shallow soil may 
prohibit diversion terraces in some areas. 


Pittsfield-Wassaic gravelly loams, stony and ledgy rolling 
phases (5-15% slopes) (Px).—This is a complex of two gravelly 
high-lime-content soils, one deep and the other shallow. It differs 
from Pittsfield-Wassaic gravelly loams, hilly phases, mainly in having 
many loose limestone fragments and boulders. The relief is undulat- 
ing and rolling. Outcrops of the underlying limestone bedrock are 
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a little more numerous than on Pittsfield-Wassaic gravelly loams, 
undulating and rolling phases. 

The soil profiles in pastured areas are similar to those of the 
Pittsfield-Wassaic gravelly loams, undulating and rolling phases, 
except large stones and boulders occur on the surface and throughout 
the various layers. The surface soils are slightly acid or neutral; the 
subsoils are alkaline. The soils have developed from glacial till 
parent material, the principal rock constituent of which is dolomitic 
limestone. 

The soils vary in number of stones on the surface but are usually 
too stony for cultivation and mowing. In scattered areas stones have 
been romoved to permit mowing hay between the larger boulders and 
outcrops of underlying rock. 

Use and management.—Timothy is the principal hay crop on this 
complex. Pastures are generally poorer than on Pittsfield-Wassaic 
gravelly loams, undulating and rolling phases. They are somewhat 
neglected; varying quantities of sumac, hardhack, mullein, wild rose, 
goldenrod, ape. other weeds and brush are growing in them. Never- 
theless, Canada and Kentucky bluegrasses, redtop, and wild white 
clover are usually fairly abundant in all pastures. Pasture could be 
greatly improved by removing stones and small boulders, applying 
phosphates, and cutting the brush and briers. . 

As they are now, the soils are poorly suited to cultivation. It loose 
stones were removed they would be fair to good. They need manage- 
ment similar to that required by Pittsfield-Wassaic gravelly loams, 
undulating and rolling phases. 


Pittsfield-Wassaic gravelly loams, stony and ledgy hilly phases 
(15-80% slopes) (P1z).—Both soils of this complex are too stony for 
cultivation. The Pittsfield soil is 8 or 10 feet deep, high in lime, and 
well-drained; the Wassaic soil is also high in lime and well-drained, 
but has bedrock at 20 or 30 inches and outcrops of bedrock in some 
places. Except for its steep slope, this complex is similar to Pittsfield- 
Wassaic gravelly loams, stony and ledgy rolling phases. 

Use and management.—This complex is used mainly for pasture, 
which is usually of only fair quality and untreated. Bluegrass and 
wild white clover are present in all pastures. They would dominate 
in the stand if they were fertilized with phosphorus. If stones were 
removed, this complex would be suitable i long crop rotations domi- 
nated by hay. Strip cropping and contour cultivation would be nec- 
essary to reduce runoff. 


Pittstown gravelly silt loam, nearly level and gently sloping 
phases (0-8% slopes) (Pa) These soils have developed from mod- 
erately deep or deep deposits of acid glacial till, which is composed 
chiefly of acid slate and shale materials but also contains some schist, 
quartzite, sandstone, and crystalline materials. The soils are mod- 
erately well-drained to imperfectly drained. The deep subsoil is mod- 
erately compact. Slow internal drainage causes poor aeration below 
18 inches. The relief is normally gently sloping and uniform or 
smooth. Slopes are dominantly in the upper part of the 0 to 8 percent 
range. 

These soils occur throughout the entire region of slate and shale in 
close association with Bernardston, Dutchess, and Nassau soils. Fre- 
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quently they occur between the well-drained more rolling upland soils 
and the more nearly level or depressed areas of poorly drained Stissing 
and Mansfield soils. The most extensive areas, 60 to 100 acres in size, 
are west and south of Millbrook. 

The 9-inch surface soil in pastures is dark-brown or dark grayish- 
brown friable granular siltloam. Below 9 and continuing to 14 inches 
is firm yellowish-brown silt loam. From 14 to 20 inches the subsoil is 
yellowish-brown gritty silt loam, firm or slightly compact, and stained 
with gray, yellow, and rust brown. The subsoil from 20 down to 48 
inches is grayish-brown gritty silt loam mottled with gray, yellow, and 
rust brown. This layer is very compact and becomes more strongly 
mottled with depth. Below 48 inches is compact olive-brown gritty 
silt loam, somewhat mottled in the upper few inches. This layer is 
less compact than the one above. 

Roots are most abundant in the surface layer and penetrate the 
upper subsoil. Throughout the profile are many slate fragments and 
some shale, schist, and sandstone. The profile is acid throughout. 

The soil varies in degree of mottling in the subsoil and in the amount 
of gravel in the surface soil. Many small soil areas that have only 
ai ahely stained subsoils are closely associated with areas that have 
strongly stained or mottled subsoils. A few small areas scattered 
throughout the region of slate and shale soils have almost no gravel. 

Use and management,—Cultivated areas of these soils are used prin- 
cipally for corn, oats, and hay. Large acreages on beef farms are in 
hay and pasture. Alfalfa is poorly suited because of the imperfect 
internal drainage. The chief hay crops are timothy, redtop, alsike, 
and red clover. 

From 8 to 10 tons of manure supplemented with superphosphate is 
used for corn. About 1 ton of lime and 200 pounds of 20-percent phos- 
phate are applied for small grains used as a companion crop for a hay 
seeding. Hay is cut for 2 or 3 years and then grazed for 2 years or 
more, depending on the condition of the pasture. Rotations lasting 
6 or 7 years are one used. 

Several good to excellent permanent and rotation pastures have 
been established on the beef farms in the east-central part of the 
county. These require lime and phosphate and proper grazing. The 
better pastures contain wild white clover, Kentucky and Canada blue- 
grasses, timothy, and alsike clover. The sward is heavy. The condi- 
tion of pastures varies throughout the county. Native pastures in- 
clude redtop, poverty catgrass, some wild white clover, Kentucky 
bluegrass, and many weeds and shrubs such as goldenrod, wild aster, 
yarro, sorrel, strawberry, dewberry, English plantain, and wild car- 
rot. 

Most idle areas are suitable for cultivation but are associated with 
poorer soils or on the private hunting reserves of larger estates. 
Some areas have been reforested. The forest vegetation includes 
hardwoods of the oak and the beech-maple-hemlock associations and 
some white pine. 

The soils are suited to intensive rotations but should be manured 
heavily or planted to a sod-forming crop at least 2 out of 5 years. 
Two successive years of row crops can be grown without damage 
if tillage is done on the contour and winter cover is provided, Ladino 
clover appears to be the best long-lived legume to include in seeding 
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mixtures for pasture. The soils need lime and phosphorus. If 
heavily cropped, they may need potash in addition to that supplied 
inthe manure. Runoff is only moderately rapid on most areas, Gen- 
erally it can be controlled by proper selection of crops, fertilization 
to insure vigorous growth, and contour cultivation, 


Poultney loam (0-3% slopes) (Pn) —Like Poultney silt loam, this 
is a level well-drained productive soil of the first bottoms. Unlike the 
silt loam, it ig lighter textured throughout the profile. Areas 2 to 30 
acres in size occur in the same parts of the county as Poultney silt 
loam. The soil developed mainly from alluvium washed from slate 
material. 

The 15-inch surface soil is dark-brown friable crumb-structured 
loam. Next occurs a friable loam or light silt loam that grades to 
light brown with depth. The subsoil below 40 inches is generally 
erayish-brown light ioam or very fine sandy loam. It grades into 
gravelly sandy loam at 45 or 50 inches. 

A few areas are gravelly and are indicated on the map with the 
gravel symbol. Included also are a few areas having a fine sandy 
loam surface texture. Locally in the western part of the county 
there are small included areas of Ondawa loam, which was derived 
from granite, gneiss, and schist materials. 

Use and management—Cultivated areas of this soil are used 
mainly for corn, oats, and hay. The prevailing practices of tillage, 
crop rotation, and fertilization are similar to those followed on Poult- 
ney silt loam. Estimated crop yields are slightly lower than on the 
silt loam; pastures yield about the same. 


Poultney silt loam (0-8% slopes) (Po).—This well-drained soil 
occurs on flood plains along streams. It consists of recently deposited 
silty material that washed from nearby uplands. This material 
comes mainly from shale and slate rocks. The soil is subject to over- 
flow each spring and commonly receives a thin deposit of new mate- 
rials carried in the floodwaters. The relief is nearly level. The soil 
is easy to work and not subject to serious washing. tt is acid through- 
out the profile. Internal drainage is moderately rapid after flood- 
waters recede. 

The soil occurs principally in the acid soil regions or along streams 
flowing from these areas. It is most abundant along the upland 
streams in the central, eastern, and southern parts of the county, 
but also occurs along streams flowing from the uplands into the 
Harlem Valley, Fishkill Creek and its tributary valleys, and in the 
valleys at Smithfield and Shekomeko. The soil is closely associated 
with alluvial soils of the Pawlet, Housatonic, and Saco series. This 
and other Poultney soils are derived from alluvium washed mainly 
from slate materials, but in the western part of the county they 
include a few small areas of Ondawa silt loam, a similar soil derived 
from granite, schist, and gneiss materials. 

Under heavy sod the surface soil extending to 8 or 9 inches is dark- 
brown firm but friable silt loam of fine granular structure. From 
8 down to 24 inches is dark-brown crumbly silt loam. The subsoil 
below 24 inches on down to 35 or 40 inches is distinctly lighter brown 
and is commonly of loam texture. With depth the subsoil grades into 
a lighter textured grayish-brown layer of fine sandy loam, gravel, 
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and sand that is loose and structureless. The soil below 40 inches is 
in many places stained with rust brown and yellow. Roots are most 
abundant in the surface layer but they penetrate the subsoil to the 
water table or to the level of the adjacent streams. Except in the 
lower part, little gravel occurs in the profile. 

Use and management —Poultney silt loam is highly productive of 
general farm crops. The cultivated areas are used for corn, oats, and 
hay, chiefly timothy. A few areas are limed and used for timothy and 
red clover or for red clover and alfalfa. In general, no regular rota- 
tion is followed. The soil is fairly fertile. Fertilizers are used more 
on the adjacent upland soils than on this and similar soils of the bot- 
tom lands. When available, manure is used for corn and occasionally 
as a top dressing for meadows, Pastures are generally fair to good. 

The forest vegetation consists of willow, alder, soft and hard maples, 
elm, and black ash. Timothy, Canada and Kentucky bluegrasses, 
redtop, quackgrass, wild carrot, strawberry, goldenrod, and plantain 
are among the plants growing in old pastures. 

The soil is suited to intensive use for clean-cultivated crops. Many 
farmers can well afford to concentrate row crops on it for several years 
in succession and thereby permit use of the more erodible soils of the 
uplands for hay. If the soil is used in this way, it should be manured 
each year. Where it ig used for pasture, Ladino clover appears 
to be the most promising long-lived legume. The soil needs lime and 
phosphorus; where heavily cropped, it may need potash. Cover crops 
should follow row crops as protection against scouring during spring 
floods. Some areas need special practices to control stream-bank 
erosion. 


Red Hook silt loam (0-3% slopes) (Ra).—This poorly drained 
soil has developed on glacial stream terraces from stratified outwash 
consisting of silt, sand, and gravel deposited by glacial streams, The 
parent material is chiefly acid slate, shale, and sandstone rock ma- 
terials, with which smaller quantities of calcareous sandstone, lime- 
stone, or crystalline rock have been mixed. ‘The areas are on level or 
on slightly depressed parts of the terraces. The lower subsoil, usually 
very compact and impervious, makes internal drainage so poor that 
crops are frequently damaged by high water. The substratum beneath 
the compact lower subsoil, however, usually consists of loose stratified 
sands and gravel. 

Red Hook silt loam is closely associated with the better drained acid 
terrace soils of the Hoosic and Braceville series. A few areas of it 
are associated with Copake and Palmyra soils, which are, respectively, 
neutral and caleareous in the deep subsoil. It is also closely associated 
with very poorly drained Atherton soils and small muck areas. The 
soil is most extensive on the terraces along the Hudson River and Fish- 
kill Creek. 

The surface soil is dark grayish-brown firm silt loam about 12 inches 
thick. The upper subsoil, to a depth of 19 inches, is pale-brown gritty 
silt loam mottled with yellow, gray, and rust brown. The subsoil, ex- 
tending from 19 down to 25 inches, is pale-brown heavy gravelly loam 
frctigly mottled with rust brown, gray, and yellow. From a depth 
of 25 to 86 inches the subsoil is very compact sandy loam strongly 
mottled with rust brown, yellow, and gray. The substratum is loose 
grayish-brown stratified gravelly sand, gravel, and fine sand. The 
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upper part of the substratum is stained yellow and rust brown. The 
soil is strongly acid throughout the profile. Roots are most abundant 
uae soil and upper subsoil layers; few occur in the lower 
subsoil. 

The soil varies somewhat in surface texture, especially where it is 
closely associated with the sandy Hoosic soils. In the Fishkill Creek 
valley, areas occur on low terraces not flooded by the present streams 
but adjacent to soils of the bottom lands along the streams, The sub- 
stratum in these low-terrace areas is often heavier in texture than 
that of the typical Red Hook silt loam. 

Use and management.—The acreage of this soil under cultivation is 
used principally for hay, but to a small extent for corn, oats, and vege- 
tables. Most areas are small, so they are normally worked with and 
managed like the adjacent soils. A few areas are artificially drained 
with tile or blind ditches. The yields vary greatly, depending some- 
what upon the season, In wet seasons yields of corn and oats are usual- 
ly low; in dry seasons they may be good. With artificial drainage and 
proper use of lime, manure, and fertilizer, fair yields can be obtained. 

Pastures vary a great deal, depending considerably upon manage- 
ment practices followed. The better pastures, to which superphos- 
phate and lime have been applied, support a fair to good stand of blue- 
grass, timothy, redtop, and wild white clover, in which grow a few 
weeds. In most pastures the proportion of hardhack, goldenrod, 
coarse sedges, reeds, and other weeds is greater than that of redtop 
and other desirable pasture grasses. The forest consists mostly of 
elm, ash, red maple, white oak, willow, tuliptree, and basswood. 


Rhinebeck silt loam (0-5% slopes) (Rs).—This imperfectly 
drained heavy soil is associated with the well-drained Hudson soils. 
It has developed from glacial lake sediments, mainly silt and clay. It 
occurs on the nearly level glacial lake plain near the Hudson River. 
Relief is only slightly sloping in most places, and runoff is moderately 
slow. A few slopes exceed 8 percent but most of them are in the 
0 to 5 percent range. Other characteristics are similar to those of the 
Hudson series, but this Rhinebeck soil is strongly mottled with yellow, 
rust brown, and gray below 8 or 10 inches. The mottling indicates 
a high water table and periodically poor aeration at that depth. The 
content of organic matter in the surface soil is medium in cultivated 
areas. 

The surface soil in cultivated fields is light grayish-brown friable 
silt loam that breaks into small subangular Teast granular frag- 
ments, It is about 8 inches thick and filled with roots. From 8 
to a depth of 15 inches is light-brown silt loam of medium nut struc- 
ture. This layer is generally mottled but is well panes by roots. 
It is moderately acid. From 15 to 32 inches the subsoil is brown 
heavy silty clay strongly mottled with gray, yellow, and rust brown. 
This silty clay breaks into large irregular fragments that are hard 
when dry and plastic when wet. It contains few roots. The layer 
extending from 32 to a depth of 41 inches is grayish-brown silty 
clay loam. It is mottled with light gray. and yellow, is compact 
ae | slightly alkaline, and shows stratification. The substratum 
below 41 inches is laminated slightly pinkish-brown silty clay; 
the various strata are of varying color and strongly alkaline or 
calcareous, 
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The soil varies chiefly in depth of its surface layer, which ranges 
from 6 to 11 inches and averages 8 inches. The subsoil and sub- 
stratum of this soil, as is true for most soils developed from glacial 
lake sediments, occasionally contain lenses or strata of fine sand. In- 
cluded with this soil are one or two small areas that have lost most 
of their original surface soil. 

Use and management.—Cultivated areas of this soil are used for 
corn, oats, wheat, timothy and clover, and, to a less extent, for fruit. 

The rotation commonly used lasts 4 to 6 years. Corn is grown 1 
year and followed by 1 year of oats or wheat and 2 or 8 years of hay. 
The hay meadows are frequently pastured 1 or 2 years before plow- 
ing. Alfalfa and red clover, though often seeded on this soil, do not 
hold well, The seedings are usually mixtures containing timothy, 
alsike, red clover, and alfalfa. Where available, 8 to 10 tons of 
manure supplemented with superphosphate is applied for corn, About 
200 pounds of 20-pereent phosphate is applied to fields prepared for 
grain and hay. At this time some operators use a ton of ee an acre. 

If the slope is perceptible, the soil is subject to serious washing. 
Plant and cultivate row crops across the slope to retard runoff as much 
as possible. The use of winter cover crops after corn also reduces the 
loss of surface soil during fall and winter. Clean-cultivated crops 
should not be grown more often than 1 year in every 4. Ladino clover 
promises to be a better legume for seeding mixtures than alfalfa. 
The soil needs moderate UNG of lime and phosphorus, but the 
content of potash is generally not deficient. 

The forested areas support a mixed growth of elm, white pine, black 
locust, hard and soft maples, red and white oaks, and flowering dog- 
wood. Native pastures have a fairly heavy growth of Kentucky blue- 
grass, timothy, and wild white clover, with some dock, chicory, golden- 
rod, and other weeds. 


Rhinebeck silty clay loam (2-5% slopes) (Rc).—The principal 
areas of this imperfectly drained soil are in the northwestern part of 
the county near Rhinebeck, Madalin, and Upper Red Hook. The soil 
issimilar to Rhinebeck silt loam but much: heavier textured. It is close- 
ly associated with Hudson silty clay loam, gently sloping phase, and 
Madalin silty clay loam. 

The surface soil is 8 inches of light grayish-brown plastic silty clay 
loam. A. thin light-brown layer may remain below the Poon layer. 
The upper part of the subsoil, extending to a depth of 17 inches, is 
brown silty clay loam that breaks out into large irregular fragments 
resistant to crushing. The surface and upper subsoil layers are mod- 
erately acid and well penetrated by roots. The soil is mottled below 
the plowed layer. From 17 down to 38 inches the subsoil is light- 
brown to light grayish-brown silty clay loam, strongly mottled with 
gray, rust brown, and yellow. This layer breaks out into large blocks, 
but when left in place shows definite stratification in the lower part. 
It is penetrated by few roots and ranges from moderately acid in the 
upper part to neutral in the lower few inches. The substratum starts 
below 38 inches; it is laminated or stratified silty clay that varies 
from olive brown to faintly reddish brown. The substratum is neu- 
tral in the upper part but with depth it becomes strongly alkaline 
and calcareous, 
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The soil varies principally in depth of its surface layer and in 
texture of the subsoil and substratum. The surface soil varies from 
5 to 10 inches in thickness, depending upon the extent of erosion, In 
most areas erosion is moderate and the surface soil is about 7 inches 
thick. Within the subsoil and substratum, lenses of silt and fine sandy 
loam are frequently found. Relief ranges from nearly level to gently 
sloping. One included area of about 40 acres has a steeper slope. 

se and management.—This soil is used in much the same way 
as Rhinebeck silt loam. The cultivated areas are almost entirely in 
corn, small grains, and hay crops. No apples are grown. 

Tillage, rotation, and fertilization are similar to those on Rhine- 
beck silt loam, but the rotations are usually slightly longer. Tillage 
should be done across the slope to retard runoff. Under sod there is 
little evidence of active erosion, except in idle areas and poorly man- 
aged pastures. 


Rough stony land (Gloucester, Hollis, and Chatfield soil mate- 
rials) (25-60% slopes) oa) .—This unit is composed of shallow areas 
of soil interspersed among large areas of bare rock, It includes the 
steep and very stony land associated with Chatfield, Gloucester, and 
Hollis soils. Areas of this land type on the Hudson highlands in 
the southern part of the county have rocks that give rise to Chat- 
field and Gloucester soils, chiefly granite or gneiss materials. Areas 
developed on the Taconic and Housatonic highlands and on Chest- 
nut Ridge consist for the most part of very shallow soils, schist bed- 
rock outcrops, and a little loose rock material on the surface. Hollis 
soils are derived from this kind of material. Practically ali areas 
are in forest, their best use. 

Saco silty clay loam (0-2% slopes) (Sa).—This is a very poorly 
drained alluvial soil derived from shale, slate, schist, or crystalline 
rock materials, with or without admixtures of other kinds of rock. 
It occurs along slowly flowing streams from or going through regions 
where the soils have developed chiefly from these materials. It is 
found on nearly level relief, often at the head of large streams. ‘The 
soil is subject to frequent overflow and is saturated most of the year. 
The larger areas are in swamplike places cut by many small stream 
channels. 

The surface soil in wooded areas is a black coarsely granular friable 
and strongly acid silty clay loam that extends to a depth of 8 inches. 
The apparent organic-matter content is high. From 8 down to 14 
inches is black, massive and strongly acid, heavy silt loam mottled 
with rust brown and gray. The subsoil from 14 to 22 inches is heavy 
plastic bluish-gray silty clay loam, strongly mottled with yellow and 
rust brown. From 22 to 88 inches the soil is bluish-gray sandy loam 
to silt loam, strongly mottled with yellow and rust brown. Below 
38 inches are stratified sands and pieces of gravel composed chiefly 
of schist, shale, slate, and crystalline rock materials. 

The subsoil is moderately to strongly acid throughout. Plant roots 
occur almost entirely in the surface soil. There is almost no internal 
or surface drainage. The soil varies in texture of the lower subsoil, 
which ranges from gravelly sandy loam to silty clay loam. Although 
only one type is recognized, the texture of the surface soil ranges from 
silt loam to silty clay loam. 
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Use and management.—Much of Saco silty clay loam is in forest 
and a considerable acreage is pastured. The condition of the pasture 
varies. In the better pastures the vegetation is only fair; it includes 
meadow grass, redtop, and lower percentages of reeds, rushes, cattails, 
and coarse grasses. Pastures require drainage for best results. Open 
ditches or properly plowed furrows are helpful in carrying off surface 
water, which is inclined to stand on low areas. Drainage seldom can 
be improved enough to make the soil well suited to crops. 

The vegetation is mostly alder and willow, with some elm, hemlock, 
gray bach black ash, and red maple. Reeds, rushes, sedges, and rebel 
weed are abundant in open areas. 


Staatsburg gravelly loam, ledgy undulating and rolling phases 
(38-15% slo Es (Ss).—These are very shallow soils with numerous 
outcrops of be rock. They are well-drained and 18 or 20 inches thick. 
The outcrops, which generally do not stick up far above the surface, 
seriously interfere with but do not prevent cultivation. The general 
relief is billowy. ‘These soils have developed from shallow deposits 
of glacial till composed almost entirely of calcareous sandstone 
materials. They are closely associated with Staatsburg gravelly loam, 
very ledgy rolling phase, and Cossayuna soils in the western part of 
the region occupied by soils derived from calcareous sandstone, They 
occur most extensively northeast of Poughkeepsie, where they occupy 
a narrow belt east of Hyde Park and Rhinebeck that continues as far 
north as Red Hook. Small areas are closely associated with culti- 
vated Cossayuna soils and are worked with them. 

In forested areas there is first a thin layer of litter, and then half 
an inch of very dark-brown humus. The surface soil beneath the 
humus.is about 5 inches of dark-brown mellow loam of fine granular 
structure that is well penetrated by roots. From a depth of 5 down 
to 11 inches is soft friable light yellowish-brown silt. loam. The sub- 
soil extending from 11 to 20 inches is light-brown firm but friable 
silt loam. The bedrock of caleareous sandstone commonly occurs at 
20 inches. 

The soil is moderately acid throughout; roots penetrate all layers. 
The soil is well drained and holds moisture fairly well, though the 
moisture-holding capacity is limited by the shallowness over bedrock. 
Surface water usually runs off barren areas rapidly. Throughout 
the profile and on the surface are shaly fragments and small flagstones 
from calcareous sandstone. Freshly broken surfaces of these frag- 
ments usually react with hydrochloric acid, which indicates the pres- 
ence of lime. This lime content is apparently reflected in the rela- 
tively good stands of bluegrass. 

The soils vary principally in depth. A very small percentage of 
the total acreage has been severely erocled; about 80 percent has been 
moderately eroded. 

Use and management.—More and more of the cultivated areas of 
this soil are being abandoned. Those areas closely associated with 
the better agricultural soils or those that are in gardens around 
suburban developments continue in use. The acreage in pasture may 
increase, for a fair stand can be maintained with proper treatment 
and controlled grazing. Idle areas are rather soon overgrown with 
brush and then slowly revert to forest. Orchards do not yield well. 
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The forest vegetation consists mostly of oak, maple, hickory, ash, 
tuliptree, basswood, and dogwood. Some white pine, redcedar, 
hemlock, cherry, beech, and birch trees are also present. 


Staatsburg gravelly loam, very ledgy rolling phase (5-15% 
slopes) (Sp).—The outstanding feature of this soil is the numerous 
jagged ledges of calcareous sandstone that crop out in long lines in 
a northeast-southwest direction. The relief is billowy or undulating. 
The soil has developed from shallow deposits of glacial till over cal- 
careous sandstone. Individual areas are seispally large and often 
include 200 or 300 acres; they are closely associated with the ledgy 
undulating and rolling phases. 

The soil profile is similar to that of Staatsburg gravelly loam, ledgy 
undulating and rolling phases, but many loose stones and boulders 
occur on and throughout the soil, and outcrops of underlying rocks 
are more numerous. 

Use and management.—This soil seems well suited to grasses and 
it supports fair pasture (pl. 4, B), especially if phosphorus is sup- 
plied. Pastures are difficult to fertilize because of the outcrops. The 
oak growth is the same as that on the ledgy undulating and rolling 
phases. 


Staatsburg gravelly loam, very lIedgy hilly phase (15-30% 
slopes) (Sc).—Outcrops of bedrock are so numerous on this very 
rocky and hilly soil that tillage is impossible in most places. The 
topography is uneven. The soil between the outcrops is like that of 
the very ledgy rolling phase. It is usually about 18 inches deep over 
bedrock. 

Runoff is rapid from the hilly slopes, and the soil is too shallow to 
hold much water for plants. As a result, pastures produce well for 
only a few weeks early in spring. Rockiness and uneven hilly slopes 
make pasture improvement difficult. This phase is generally better 
suited to forest than to pasture. Most of it is in forest. 


Steep ledgy land (Nassau soil material) (30+ % slopes) (Sr).— 
Steep slopes and resulting high runoff, combined with shallowness and 
resulting low water-holding capacity, make this land type very 
droughty. The profile in the deeper areas is similar to that of Nas- 
sau slaty silt loam, ledgy undulating and rolling phases, but outcrops 
of slate and shale bedrock are more numerous and the soil as a whole 
is shallower. Like the Nassau soils, this land type is low in lime, 
phosphorus, potash, and nitrogen. Slopes are steep and uneven. 

Use and management.—Cultivation of this land type with ordinary 
machinery is impossible in most places. Pastures are difficult to im- 
prove and produce little at their best. Forest is the best use for this 
land type. 


Steep ledgy land (Wassaic and Staatsburg soil materials) 
(80+ % slopes) (Sr).—Calcareous sandstone or limestone bedrock out- 
crops in numerous jagged ledges on the steep slopes of this mappin 
unit. The soil between the outcrops is seldom more than 2 feet thic 
over bedrock. The profiles between the outcrops are similar to those 
of Staatsburg gravelly loam, ledgy undulating and rolling phases, or 
those of Wassaic gravelly loam, rolling phases, but are usually more 
shallow. Slopes are steep. 
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Use and management.—Approximately three-fourths of this steep 
ledgy land type is in forest, its best use. The steep slopes and out- 
crops prevent fertilization of pasture by machinery. The shallow 
eee out early in summer, so even improved pastures produce lit- 
tle feed. 


Stissing gravelly silt loam (0-5% slopes) (Sa).—Areas of this 
poorly drained soil occur in depressed or, nearly level places on the 
lower slopes and at the heads of streams in the regions occupied by 
slate and shale soils. The soil has developed from moderately deep 
or deep glacial till parent material, which is composed chiefly of acid 
slate or shale but also contains some sandstone, schist, and crystalline 
materials, Relief is smooth and very gently sloping or level. The 
subsoil is mottled; internal drainage is very slow. The soil occurs be- 
tween the Mansfield soils in the depressions and the better drained 
Pittstown, Dutchess, and Bernardston soils on the more sloping or 
rolling uplands. 

In meadows the surface soil is about 10 inches of very dark-brown 
friable gravelly silt loam of coarse granular structure. In some areas 
the lower inch or two is lightly stained with yellow, gray, and rust 
brown. From 10 down to 15 inches is firm brownish-gray gravelly silt 
loam, slightly mottled with gray, yellow, and rust brown. The sub- 
soil from 15 to 24 inches is firm or slightly compact olive-gray gritty 
silt loam, strongly mottled with gray, yellow, and rust brown. From 
24. to 30 inches the subsoil is similar in color and mottling but slightly 
heavier textured and more compact. Below 30 and continuing to 48 
inches is the deep subsoil, a very compact strongly mottled dark olive- 
brown heavy silt loam. The substratum starts below 48 inches. It 
is olive-brown silt loam that breaks out into large, hard, irregular 
pieces that contain many partly decomposed rusty-brown slate frag- 
ments. The depth to slate bedrock varies considerably, but the bed- 
rock seldom crops out and is generally at least 4 feet below the surface. 
Roots are most abundant in the surface soil; few roots penetrate the 
compact subsoil. The soil is moderately to strongly acid in all layers. 

Use and management—Although Stissing gravelly silt loam is 
poorly drained, only small areas of it occurring within tracts of bet- 
ter drained soil are artificially drained. 

No regular rotations are followed. The soil is used mostly for hay. 
The meadows are cut until the yields begin to fail. Timothy, red- 
top, and alsike clover, the principal plants used for hay, are fre- 
quently grown in mixture. Oats and buckwheat are the chief cul- 
tivated crops. Corn is sometimes grown, especially in the few arti- 
ficially drained areas adjacent to better drained soils. Yields vary 
with the season, In exceptionally wet years corn, oats, and buck- 
wheat may be a complete failure on the undrained areas. Artificial 
drainage would increase yields. 

Pastures are generally poor and could be greatly improved with 
lime and phosphorus, and especially with drainage, Run-out meadows 
are pastured for a number of years before they are plowed and re- 
seeded to hay. Native pastures include redtop, poverty oatgrass, 
wild strawberries, wild carrot, goldenrod, and many other weeds. 
Ash, elm, soft maple, and hemlock are the important trees in forested 
areas. 
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Stockbridge gravelly loam, gently sloping and sloping phases 
(0-15% slopes) (Sx).—These phases have developed from deep glacial 
till composed of a high percentage of slate and limestone et some 
sandstone and crystalline rock materials. They occur on long uni- 
form mild slopes on drumlinlike hills. They have developed most ex- 
tensively in the back valleys in the eastern half of the county. The 
areas are not contiguous; they are scattered and associated with 
Dutchess, Bernardston, Pittsfield, Dover, and Wassaic soils. The 
lower part of the subsoil is compact, but the structure is such that 
internal drainage is good. These phases are “stronger” than the asso- 
ciated Dutchess and Bernardston soils. Soil erosion is not a serious 
problem under present methods of management. 

The 8- or 9-inch surface soil in cultivated fields is dark-brown mel- 
low granular gravelly loam. The subsoil to a depth of 19 inches is 
brown friable heavy gravelly loam or light silt loam. From 19 down 
to 32 inches the subsoil is grayish-brown compact gravelly loam. 
These first two layers are acid; the third layer is secu neutral, Below 
32 inches the subsoil is dark gray-brown very compact gravelly loam. 
This layer is mostly neutral or alkaline, but with depth it frequently 
becomes calcareous. 

These soils are gravelly throughout. They contain pieces of lime- 
stone, sandstone, and quartz and fragments of schist and slate. In 
places limestone boulders are present through the soil mass. 

The soils vary considerably in the quantity of limestone present 
and in reaction. The surface soils are nearly always acid; the deep 
subsoils, neutral or alkaline. The depth to alkaline material varies. 
In areas where these soils grade into the Bernardston, the depth to 
alkaline material is 4 to 5 feet. The subsoils of these Stockbridge soils 
and the Bernardston soils are slightly acid. The deep substrata in 
exposures of the Stockbridge soils, however, are usually alkaline or 
calcareous. 

Use and management.—Long rotations are generally followed on 
these phases. Corn is grown 1 or 2 years and followed by 1 year of 
oats and 8 years of hay. From 8 to 10 tons of manure supplemented 
with superphosphate 1s commonly applied for corn. About 14 to 1 
ton of lime and 200 pounds of 20-percent phosphate are applied for 
oats sown as a companion crop for the hay seeding. In some areas, 
especially in the Harlem Valley, soil tests do not indicate that lime 
is needed for satisfactory growth of red clover. Though alfalfa is 
well suited to these soils, little is grown. 

Most pastures are fair to good. Kentucky and Canada bluegrasses 
grow in nearly all pastures, and in the better ones wild white clover is 
also abundant. Wild grasses, weeds, and brushy cinquefoil are present 
in the poorer pastures. Rotation and permanent pasture range from 
fair to excellent. 

The soils are well suited to a wide variety of crops. Clean-tilled 
crops can be grown safely once in 4 years. The soils should be 
manured heavily or have a hay or pasture crop on them 2 out of 4 
years. Alfalfa is the best long-lived legume. The soils need lime 
and phosphorus and may need potash. Strip cropping is required 
on long slopes, and all tillage operations should be across the slope. 
Where cultivation and planting are done up and down or dieeonll 
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across the slope, runoff is rapid and erosion is noticeable. In pastures 
and meadows the sods are heavy, so little erosion occurs. 

A high percentage of these important agricultural soils is idle, 
principally because of kind of ownership. These areas are poten- 
tially suitable for cultivation, Several small areas of 2 to 4 acres 
that occur in fields associated with larger areas of shallow Wassaic 
or poorly drained Lyons soils have been abandoned. As the trend 
in the county is toward more intensive use of the better soils, it is 
doubtful that large areas of these soils will remain idle long. 


Stockbridge gravelly loam, moderately steep phase (15-30% 
slopes) (St).—Slopes of this phase are uniform but steeper than 
those of Stockbridge gravelly loam, gently sloping and sloping 
phases. Soil characteristics, however, are similar to those of the 
gently sloping areas, and the soil is no more extensively used. _ Other 
ia of Stockbridge gravelly loam are closely associated with this 
soil. 

The soil profile is similar to that of the gently sloping and sloping 
phases, but most cleared areas have been moderately eroded and 
therefore have a surface soil an inch or two shallower. About 150 
acres with stones enough to interfere seriously with cultivation are 
included with this soil. These stony areas are shown on the map by 
stone symbol. 

Use and management.—Cultivated areas of this soil are used prin- 
cipally for timothy-and-clover hay, corn, and oats, Rotations vary, 
but the soils are generally kept in sod the greater part of the rota- 
tion. Corn is grown only 1 year in the rotation; it is followed by 
oats for 1 year and hay for 3 or 4 years. Meadows are generally pas- 
tured after the third or fourth year of mowing. Fertilizer and lime 
treatments are similar to those used for the gently sloping and slop- 
ing phases, but the longer rotations make applications less frequent. 

Contour cultivation and planting usually retard runoff enough to 
prevent serious erosion. ere the slopes are long, strip cropping 
of these and the adjacent areas is needed. Cover crops should be 
used on areas left fallow during fall and winter. The soil needs 
long rotations that are made up largly of leguminous crops such as 
alfalfa, It also needs lime and phosphorus. Potash in addition to 
that supplied in manure may also “4 required, 

Idle areas are potentially suitable for cultivation. Most of them 
are temporarily abandoned because of absentee ownership. The 
forests are second-growth stands consisting mostly of red, white, 
and black oaks, shagbark hickory, basswood, hard maple, beech, and 
some white pine and redcedar. 


Stockbridge gravelly loam, eroded moderately steep phase 
(15-80% slopes) (Sx).—This soil differs from Stockbridge gravelly 
loam, moderately steep phase, in being eroded to such extent that the 
original subsoil now makes up most of the plowed layer. Runoff 
is rapid; relief is usually uniform. The areas average 12 acres in size. 
The soil most frequently occurs as long narrow strips in association 
with gently undulating areas, and because of this receives methods 
of management suitable for the more gentle slopes. ‘The result has 
been severe sheet erosion of this soil. Shallow gullies crossable with 
farm equipment have developed in a few areas. 
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Use and management.—Despite the loss of its surface soil, this 
phase is fairly intensively used. The cultivated areas are used in 
much the same way as those of Stockbridge gravelly loam, gently 
sloping and sloping phases. Similar rotations and fertilizer prac- 
tices are followed. As a result, erosion is active on most areas used 
for corn and small grains and yields are lower than on the gently 
sloping and sloping phases. 

Maintenance of a heavy sod, either for hay or pasture, is perhaps 
the best way of controlling erosion and rebuilding a high level of 
fertility for this soil. Where corn and small grains are grown, the 
soil needs contour cultivation and strip cropping. Heavy applica- 
tions of manure are especially beneficial. Like the other Stockbridge 
soils, this one needs lime and phosphorus. It is more likely to need 
potash than other Stockbridge soils. Cover crops should follow corn 
in fall, as erosion is usually most serious when the soil remains fallow 
in winter. 

Most pastures are poor. They usually contain bluegrass, red- 
top, sweet vernal, and some wild white clover. With applications 
of lime and phosphate, they could be greatly improved without 
reseeding. 


Stockbridge stony loam, sloping phase (5-15% slopes) (Snc).— 
This soil occurs mainly in the Harlem Valley where it is asso- 
ciated with other Stockbridge soils. The relief is uniform. The 
areas are on drumloid hills and lower slopes fronting the foothills. 
Stones on and in the soil interfere with cultivation, but much of the 
soilis farmed. 

Except for huge boulders and stones, the profile of this soil is 
similar to that of the gently sloping and sloping phases of Stock- 
bridge gravelly loam. The stones and boulders are mainly lime- 
stone and quartzite. The principal rock constituents of the parent 
materials are slate and limestone, with some marble, schist, and quartz- 
ite admixed. Erosion is only slight or moderate. Drainage is good. 

Use and management.—Many of the smaller stones have been re- 
moved from the surface of about a fourth of this soil. These cleared 
areas are cultivated or used for hay. 

No regular rotations are followed. Grassland is not plowed and 
seeded at regular intervals. Meadows are usually pastured when 
the hay yield begins to fail. Corn and oats are sometimes grown when 
hay and pasture yields become low. From 8 to 10 tons of manure 
and some superphosphate are applied for corn. Where tests show 
the need of lime for the successful growth of red clover, 44 to 1 ton 
of lime is applied for oats and the hay seeding. The hay seeding 
generally consists of timothy and red clover. Hay meadows are some- 
times top-dressed with manure when the yield begins to drop. 

Most pasture could be improved by adding superphosphate and, 
in some areas, lime. Nearly all pastures have Canada and Kentucky 
bluegrasses and some wild white clover. Many pastures are neglected 
and contain many weeds, hardhack, brush, and briers. 

If the stones were removed, this soil could be used for the same 
crops as Stockbridge gravelly loam, gently sloping and sloping phases. 
It would require about the same management. 


DUTCHESS COUNTY, NEW YORK 127 


Tidal marsh, fresh-water phase (0-1% slopes) coe —Mapped in 
this separation are marsh areas occurring along the tidal flats of the 
Hudson River. They consist of mud covered by a rank growth of 
cattails, coarse grasses, and some wild rice. The tides of the Hudson 
River rise and fall over these muddy marshes. They are not used 
and have little value. 


Troy gravelly loam, gently sloping phase (3-8% slopes) (Tc) .— 
This soil has smoother relief but is otherwise like the sloping phase. 
It commonly occupies the gently sloping or undulating crests of drum- 
lins. The profile is essentially the same as that of the sloping phase— 
deep, well-drained, moderately fertile, and medium to strongly acid 
at the surface but alkaline at depths of 5 to 6 feet. 

Use and management.—Use and management of this soil are much 
the same as for the sloping phase. The soil occurs as long narrow 
areas surrounded by the sloping phase. In fields the two are worked 
asaunit. Crop yields are usually slightly higher in this soil, princi- 
pally because more water soaks in and is held for crops. More in- 
tensive rotations can be used on this phase than on the sloping phase. 
Clean-cultivated crops can be grown safely 2 years in succession in a 
rotation that contains 2 years of hay. Cultivation should be on the 
contour, and strip cropping is desirable. Both lime and phosphorus 
are needled; potash may be deficient in heavily cropped areas. 


Troy gravelly loam, sloping phase (8-15% slopes) (T).—This 
soil occupies moderately sloping sides of the fairly high, crowned 
knolls or drumloid hills prominent in the western part of the country. 
Areas occur on drumlins or hills scattered throughout the entire region 
occupied by calcareous sandstone soils. Comparatively few of them 
occur in the northern part, but from Schultzville south the number in- 
creases, Areas are most numerous east of Poughkeepsie, that is from 
Rochdale south toward Overlook School, to Diddell, and then south- 
west to Beacon. 

The soil has developed from deep glacial till composed mainly of 
calcareous sandstone with which acid slate and shale, limestone, and 
igneous erratics are mixed. The relief is sloping. The subsoil is 
slightly compact and becomes more so with depth, though its structure 
is such that internal drainage is good. This phase is dominantly a 
loam, although areas of silt loam are included. 

Moderately well-drained Albia soils are closely associated with this 
soil. Surrounding and adjacent to it are intervening areas of other 
soil developed from calcareous sandstone materials—soils of the 
Cossayuna, Staatsburg, Boynton, or Mansfield series. 

In meadows the surface soils are 10 inches of finely granulated friable 
brown gravelly loam or silt loam. It is medium to strongly acid 
unless limed, filled with roots, and well-aerated. It contains gravel 
but not enough to interfere seriously with cultivation. The subsoil 
extending from 10 to 16 inches is friable yellowish-brown gravelly 
silt loam of weak fine blocky structure; it is acid; well penetrated 
by roots, and permeable to air and moisture. From 16 down to 23 
inches the subsoil is firm or slightly compact yellowish-brown silt 
loam, which breaks into large medium hard irregular blocks that can 
be crushed under moderate pressure. The subsoil extending from 23 
to 30 inches is grayish yellow-brown gravelly loam; it is acid, compact, 
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and breaks into large firm irregular blocks. Roots penetrate this 
lower subsoil layer by following the cleavage planes between frag- 
ments, so they do not penetrate so well as in layers above. This lower 
subsoil. is extremely compact but has many porelike holes through 
which roots, air, and moisture penetrate. 

Below 30 inches and on down to 68 inches is a layer of very compact 
olive-brown gravelly loam that breaks into large hard angular frag- 
ments. The reaction of this layer varies from place to place but 
becomes alkaline with depth. <A few roots penetrate by following the 
cleavage planes between fragments. The deep grayish-brown grav- 
elly loam substratum starts below 68 inches and continues to a depth 
of 18 feet or more. It is strongly calcareous, very compact or almost 
brittle, and breaks into irregular angular hard aggregates of nut size. 

Throughout the profile are many pieces of gravel, stones, and a 
few boulders. Calcareous sandstone fragments predominate, though 
fairly large quantities of shale and slate and a few limestone frag- 
ments are found. Table 6 gives mechanical analyses and pH 
determinations for this soil. 


Tanin 6.—Aechanical analysis of Troy gravelly loam, sloping phase 


H 
a Me- - Very p 
Sample ; Fine |Coarse] 3: Fine : deter- 
No. Depth | gravel! sand pe sand Ee Silt | Clay mina 
In. Pet. | Pct. | Pet. | Pet. | Pet. | Pet. | Pet. 

1654120 Oto 10---| 5.5 6.4 5.7 | 10.0 8.7 | 48,0 | 15.7 5.4 
1654121 | 10to 16_-_-| 5.3 4 5.8 | 10.3 8.2 | 45.8 | 17.2 5.5 
1654122 | 16 to 23_..| 4.0 7.4 §.6 | 11.0 8.6 | 42.9 | 20.5 5. 2 
1654123 | 23 to 30_..| 4.8 8.0 6.3 | 11.2 9.0 | 41.1 | 19.6 5. 2 
1654124 | 30 to 68___| 5.5 8.7 6.5 | 11.9 8.9 | 42.4] 16.1 74 
1654125 | 68 to 144..| 7.9 81 6.4 | 11.8 88 | 42.1 | 149 8.5 


The quantity of gravel in the surface soil varies from almost none 
to as much as 40 percent. Soil loss caused by erosion varies from a 
very little to as much as 75 percent of the original surface layer. 
Mapped with this soil are a few small areas together totaling about 1 
percent of the total acreage that have lost most, or all, of the original 
surface soil. 

Use and management.—More than nine-tenths of Troy gravelly 
loam, sloping phase, has at some time been cleared and farmed. 
Approximately half is now cultivated. The forested areas support 
good stands of hardwoods, mostly oak, maple, and dogwood with 
some ash and hickory. Of the cultivated land, about 80 percent 
is in fruit, 6 percent in vegetables, and the rest principally in crops 
needed on dairy farms. ; 

Corn, oats, and hay are the crops usually grown on the dairy farms. 
Alfalfa, timothy, and clover are the principal hay crops. Tomatoes, 
sweet corn, cabbage, and beans are the most common vegetables, and 
appl the most common fruit. ; 

4- to 6-year rotation is generally followed on the dairy farms. 
Corn is planted 1 or 2 years and followed by oats that are seeded 
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with a hay mixture. The hay is cut for 3 or 4 years. In the truck- 
crop areas, 1 or 2 years of the rotation may be used for vegetables. 

rian 10 to 12 tons of manure supplemented with superphosphate 
are usually applied for corn; a ton of lime is commonly applied for 
the seeding of small grains and hay. Where less phosphate is used 
on the corn, more is applied to the oats at the time of seeding. About 
400 pounds of 20-percent superphosphate is used in the rotation. 
Little effort is made to control runoff and erosion, nor are cover crops 
often planted after harvesting row crops in fall. Apple yields vary 
according to variety and management. 

The soil is well suited to a 4-year rotation consisting of a clean- 
cultivated crop, a small grain, and 2 years of hay. An alfalfa-grass 
mixture is the most productive hay crop, provided it is adequately 
limed and fertilized.” Some evidence of potash deficiency was found 
in fields intensively cropped. 

Runoff is moderately rapid and should be retarded to control ero- 
sion and to conserve water for crops. The good crop growth that 
can be obtained by liming and fertilization does much to control run- 
off, but if the rotation includes a clean-cultivated crop, all tillage 
should be done on the contour and the long slopes should be strip- 
cropped. 


Troy gravelly loam, moderately steep phase (15-30% slopes) 
(Tp) —This soil is only fair for crops because of its moderately steep 
slopes. It is closely associated with the other phases of Troy gravelly 
loam. The soil is well-drained but good in water-holding capacity, 
moderately fertile, and not seriously eroded. The slope makes it hard 
to work and causes rapid runoff. 

The profile characteristics are similar to those of the sloping phase. 
The surface soil is 1 or 2 inches thinner than that of the gravelly 
Troy soil on less steep slopes. The surface soil is medium to strongly 
acid; the subsoil is only slightly acid or neutral. In most places free 
lime occurs at depths of 5 to 6 feet. 

Use and management.—The cultivated acreage of this soil is used 
for orchards and the crops needed on dairy farms. Orchards are 
generally maintained in sod, and erosion is somewhat stabilized. In 
general, plowing and cultivation are done near the contour. The soil 
is used for clean-cultivated crops only 1 year in a 6- or 7-year rota- 
tion. On dairy farms meadows are generally top-dressed with ma- 
nure or fertilized after the second or third year of cutting and then 
used 1 or 2 years for pasture. Fertilization practices are similar to 
those used on the sloping phase. Yields are generally lower. 

The soil needs a long rotation, including 4 years or more of legu- 
minous hay or pasture and not more than 1 year of intertilled crops. 
Alfalfa is well suited to such a rotation. The soil needs lime and 
phosphorus; it may need potash in addition to that supplied in ma- 
nure. Wherever feasible on the long slopes, strip cropping in narrow 
strips is desirable to retard runoff. Few slopes are sufficiently long 
to require diversion terraces. The use of a winter cover crop after 
row crops, a practice seldom followed except on areas used for truck 
crops, would prevent soil loss. For permanent pastures, management 
should include liming, fertilizing, mowing, and controlled grazing. 
Much of the idle acreage is made up of many small areas (1 or 2 acres) 
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that lie adjacent to idle steep soils. A few areas temporarily idle are 
adjacent to real estate developments. 


Troy gravelly loam, eroded moderately steep phase (15-30% 
slopes) (Ts).—Strong slopes and eroded condition detract from the 
value of this soil. The small areas occur mainly in association with 
other phases of Troy gravelly loam. The profile is similar to that of 
the sloping phase, though most of the original surface soil has been 
lost and the subsoil is turned up in plowing. Supplies of organic 
matter and nitrogen are very low. 

Use and management.—This soil was once cleared of forest and 
intensively cultivated or pastured, but at the time of mapping about 
four-tenths was in crops. Many severely eroded and gullied areas 
have been abandoned. 

Special management is needed to prevent further erosion and for 
rebuilding fertility. It may be necessary to apply these more intensive 
methods not only to areas of this soil but also to the adjacent phases. 
Methods that may be required are strip cropping and diversion 
terraces on long slopes, plus use of a long rotation that keeps the 
soil under sod-forming crops most of the time. Row crops should be 
eliminated from the rotation if possible. A year of small grain fol- 
lowed by a number of years of hay or pasture is a more desirable rota- 
tion. Lime and fertilizer needs must be met if rotations are to be 
effective. Orchards should be cultivated as little as possible. New 
orchards should be Flated on the contour, Necessary tillage should 
be done across the slope. Alternate middles should be left in grass, 
or grass should be maintained in the tree rows. 

air pastures have been and can be established on the more severely 
eroded and gullied areas. Management that includes liming, fertiliz- 
ing, mowing if possible, and controlled grazing can control further 
ice Reforestation of areas too imiitilated for other use may be 
esirable. 


Troy gravelly loam, steep phase (30-45% slopes) (Tr).—This 
soil is too steep to permit use of most farm machinery. It occurs 
mainly in long narrow strips adjacent to the sloping phase, and ap- 
proximately 40 percent of the acreage has been severely eroded. The 
strips are frequently too narrow to work separately and are therefore 
used with adjacent areas of the sloping phase. Management for the 
sloping phase is followed and it is unsuitable for this steep phase. 

Under forest, or in virgin condition, the profile of this steep soil 
is similar to that of the sloping phase but generally the various layers 
of the surface soil and subsoil are not so thick. The surface layer aver- 
ages about 8 inches thick in uneroded forested areas. 

Use and management.—This soil is too steep for intensive cultiva- 
tion. Good pasture sods have been obtained by applying lime and 
fertilizer, and with controlled grazing they can be maintained. Re- 
seeding, liming, and fertilization of some of the pastures are necessary. 

ecause areas of this phase are so narrow, it is usually necessary to 
include adjacent areas of other soils in a pasture. Reforestation of 
the more severely eroded and gullied areas may be necessary to pre- 
vent further damage to adjacent soils. 

The forest is composed of red, white, chestnut, yellow, and black 
oaks, shagbark and pignut hickories, tuliptree, sassafras, basswood, 
mountain ash, and flowering dogwood. 
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Urban land, undifferentiated (Ua)—Areas in cities and around 
industrial establishments and railroad yards that could not be classi- 
fied by soil type were mapped as Urban land, undifferentiated. In 
most cases the unit consists of soils so mutilated by excavations and 
fills that they no longer can be classified. 


Wassaic gravelly loam, rolling phase (5-15% slopes) (Wp).— 
This soil has developed from shallow deposits of glacial till, mainly 
limestone material, overlying limestone Redrock, Other rock mata- 
rials—sandstone, slate, schist,. quartz, and gneiss—are present in 
smaller quantity. The relief is irregular. Outcrops of the underlying 
bedrock exist but do not prevent cultivation. Surface and interna 
drainage are good. Areas of this soil occur on the low hills and knolls 
in most of the principal valleys where limestone bedrock outcrops. 
The most important ones are in the northern part of the Harlem 
Valley, in the Fishkill, Clove, Wappinger, and Little Wappinger 
Creek Valleys, near Shekomeko and Smithfield, and in other scat- 
tered small areas throughout the eastern part of the county. This 
phase is most closely associated with the hilly phase. It is also asso- 
ciated with Pittsfield soils and the Pittsfield-Wassaic complex. 

The surface soil in old pastures is faintly reddish-brown mellow 
finely granular gravelly loam. It is slightly acid or neutral and ex- 
tends to a depth of about 10 inches. The subsoil extending from 10 to 
16 inches is lighter brown gravelly silt loam that is friable and slightly 
alkaline. Starting below 16 inches and continuing to bedrock, which 
occurs at an average depth of 24 inches, the subsoil is mellow strongly 
alkaline or calcareous light reddish-brown silt loam. In most areas 
there is a %4- to 2-inch layer of brown gritty loam immediately above 
the bedrock. This thin layer is composed of disintegrated bedrock. 

The surface soil varies from slightly acid to slightly alkaline within 
short distances. The amount of gravel in the surface soil also varies, 
but in no place is there enough to interfere seriously with cultivation. 
The soil has been slightly to moderately eroded in most areas; about 
50 acres have been severely eroded. About 50 to 60 acres are included 
that have a fine sandy loam texture. 

Use and management—Cultivated areas of this soil are used to some 
extent for corn and oats, but principally for timothy, red clover, and 
alfalfa hay. The rotations vary in ba and in crops included. 
Hay is commonly maintained until the yields are low and is sometimes 
pastured before it is ey: Some manure is usually applied for corn, 
and 200 to 400 pounds of 20-percent phosphate is used in the rotation 
for corn or oats. Some farmers top dese meadows with manure when 
hay yields begin to fail. Yields vary. They are low in dry years but 
fair in average ones. 

The rotation pastures and better-cared-for permanent pastures sup- 
port Canada and Kentucky bluegrasses, redtop, wild white clover, 
timothy, and red clover. Some farmers top dress with manure and 
superphosphate, but many pastures are neglected and contain various 
undesirable weeds. Brush and trees are encroaching on the poorest 
pastures. The soil holds little water. Pasture plants are damaged 
in dry months but quickly recuperate when rain comes. 

Redcedar, white pine, red, white, and yellow oaks, hickory, ash, hard 
maple, black locust, and gray, black, and yellow birches are the prin- 
cipal trees in forested areas. 
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The shallow soil should be managed so as to retain much of the 
water that falls on it. It is better suited to hay or pasture than to in- 
tertilled crops and small grains. Alfalfa does well and can be main- 
tained for 4 years or more if enough phosphorus is supplied. Crops 
should be worked on the contour if feasible; the uneven relief com- 
monly prevents strip cropping. 


Wassaic gravelly loam, hilly phase (15-30%. slope) (Wa) .—The 
water-holding capacity of this shallow soil is seriously lowered by 
rapid runoff from its strong slopes. The relief is generally irregular. 
The areas occur on hills and knolls in valleys and are closely associated 
with or contiguous to areas of the rolling phase. A few outcrops of 
underlying limestone rock are noticeable in all areas. 

The soil profile is similar to that of the rolling phase, but because of 
erosion the surface layer varies in thickness in the same field. The 
surface soil also varies from loam or gravelly loam to fine sandy loam 
in texture and from slightly acid to slightly alkaline in reaction. 

Use and management.—Approximately three-fifths of Wassaic 
gravelly loam, hilly phase, is forested. The old forest includes mostly 
second-growth red, white, yellow, and black oaks, hard maple, shag- 
bark and pignut hickories, ash, black locust, beech, birch, white pine, 
and redcedar. 

The soil is poorly suited to cultivation because it is irregular in 
relief and shallow. Crop yields are generally low, and the cropland 
erodes easily. 

The well-managed pastures are usually good. They contain abun- 
dant Canada and Sey bluegrasses, redtop, and wild white 
clover. The sod is usually heavy on all except the shallowest areas 
lying adjacent to rock outcrops. The poorer pastures contain many 
weeds such as plantain, wild carrot, goldenrod, and devils-paint brush, 
as well as brush and redcedar. These poorer pastures could be greatly 
improved by removing brush and top dressing with superphosphate. 
If fertility is kept up and desirable grasses are present in sufficient 
quantity, reseeding is not necessary in most pastures. Under such 
conditions the good pasture grasses will crowd out the weeds. Erosion 
is active in the poorer pastures and idle areas. 


Wassaic gravelly loam, ledgy rolling phase (5-15% slopes) 
(Wc).—Outcrops and loose stones and boulders are usually so numer- 
ous on this shallow soil that cultivation is impossible. The soil has 
. developed from the shallow glacial till in which the principal rock con- 
stituent is limestone. Relief is irregular. The profile between out- 
crops is similar to that of Wassaic gravelly loam, rolling phase. The 
subsoil is usually neutral in reaction. 

Use and management.—Pastures on this soil are generally neglected 
and contain many undesirable weeds and brush. Nother manure nor 
eed eee is commonly applied, although most pastures would greatly 

enefit if they were. All pastures contain fair percentages of Canada 
and Kentucky bluegrass, redtop, and wild white clover. Erosion 
is active in the poorer pastures. All of the pastures produce little 
during dry periods but recuperate quickly after rains. They are fre- 
quently overgrazed during critical dry periods and undergrazed 
during spring and fall when the growth 1s best. 

The forested areas have a growth of red, white, and black oaks, ash, 
black locust, hard maple, redcedar, hickory, black and yellow birches, 
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beech, and white pine. Probably 60 percent of the forest area is in 
farm wood lots that have been cut over several times; the rest is mostly 
young forest growing on abandoned areas. 


Wassaic gravelly loam, ledgy hilly phase (15-30% slopes) 
(Ws).—Steeper slopes differentiate this phase from the ledgy rolling 
phase. Outcrops of the underlying limestone bedrock are very nu- 
merous; the soil between outcrops is generally less than 24 inches thick. 

Use and management.—This soil has a high content of lime; conse- 
quently, bluegrass and wild white clover are usually present in pastures 
but do not dominate unless phosphorus is applied. If fertilized, 
pasture is productive in spring and late fall but produces little during 
midsummer when moisture is limited. If better soils are available 
for pasture, this phase should be used for forest. 


Wayland silt loam (0-2% slopes) (Wz).—This poorly drained 
soil occurs on flood plains where the soil materials are alkaline. It is 
flooded periodically, and the receding waters leave sand, silt, and clay 
derived mainly from calcareous till. The soil lies along streams flow- 
ing from or in regions where upland soils have developed chiefly from 
high-lime glacial till. Relief is level or nearly level, so both surface 
and internal drainage are slow. The few small areas that are tiled or 
ditched occur between areas of better drained soils. 

The surface soil in pastures is about 7 inches of dark grayish- 
brown granular friable slightly acid silt loam. Extending from 7 
to 13 inches is a layer of brownish-gray silt loam mottled with rust 
brown, gray, and yellow. This layer is friable and slightly acid; it 
breaks into small soft subangular fragments. The subsoil continuing 
from 18 down to 81 inches is firm silt loam strongly mottled with gray, 
yellow, and rust brown. It is slightly alkaline. From 31 down to 
44 inches the subsoil is light-gray silty clay, strongly mottled with 
rust brown and yellow. It is massive, plastic, and alkaline. Below 
44 inches lies stratified gravel and sand. 

Roots are most abundant in the upper 13 inches of the subsoil, but 
a few occur farther down. The soil varies chiefly in reaction of sur- 
face soil‘and upper subsoil. In the Harlem Valley the surface soil is 
usually neutral, but occasionally weakly alkaline. In all areas 
the subsoil is alkaline. The surface soil in a few areas is light silt 
loam, especially where it is closely associated with better drained 
soils of the fine sandy loam texture. In all areas Wayland silt loam is 
poorly drained and mottled to within 7 to 9 inches of the surface. A 
small acreage of permanently wet soil having an almost black highly 
organic surface soil is included. 

se and management.—Wayland silt loam, where properly man- 
aged, supports a good to excellent cover consisting of Kentucky blue- 
grass and some timothy and redtop. The pastures vary but most of 
them are fair to good. Nearly all of them contain some sedges and 
reeds, buttercup, plantain, dandelion, thistle, and other weeds. A 
few very poor pastures support mostly willow, alder, and weeds. 

The cultivated areas are used principally for hay. Timothy, or 
timothy mixed with alsike and redtop, is the important hay crop. The 
soil is poorly suited to red clover and alfalfa. Corn and oats are 
sometimes grown with indifferent success. In unusually wet seasons 
crop yields are poor. Areas give best yields when protected from 
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overflow and drained. No regular rotations are followed. Hay seed- 
ings, once established, are usually maintained for an indefinite period, 
or until yields are low. Old meadows are usually pastured for a num- 
ber of years before plowing and reseeding. 

The natural forest cover includes red maple, elm, white and black 
ash, willow, alder, sycamore, hard maple, birch, and cherry. 


Whitman stony silt loam (0-3% slopes) (Wr).—This very poor] 
drained soil of the uplands occurs in the region influenced by crystal- 
line rocks, It has developed from deep glacial till, which is com- 
posed mainly of gneiss or granite mixed with some slate, schist, and 
quartzite. The till is similar to that giving rise to the well-drained 
Charlton and Gloucester soils. 

This Whitman soil occurs on flats and in depressions. Water stands 
on it much of the year unless artificial drainage is provided. Most 
areas have a characteristic dark Steen surface and are naturally 
stony. Large stones and boulders have been removed from a con- 
siderable acreage used for hay. Areas that still have many large stones 
and boulders on the surface are indicated on the soil map by boulder 
symbol. The largest areas are near Chestnut Ridge and Durkan Hill. 

The 7-inch surface soil is very dark-brown or almost black silt loam 
stained with rust brown and gray. From 6 to 15 inches the subsoil is 
gray gritty silt loam strongly mottled with yellow, brown, and rust 
brown and slightly plastic. Below 15 inches and downward to 30 
inches the subsoil 1s compact grayish olive-brown gravelly silt loam, 
strongly mottled with yellow and rust brown. Mottling decreases with 
depth. The substratum, beginning below 30 inches, 1s very compact 
faintly olive-gray gravelly loam stained with yellow and gray. 

The soil is strongly acid throughout. Surface and internal drain- 
age are poor. Few roots penetrate the compact subsoil beginning at a 
depth. of 15 inches. 

Use and management.—The cultivated areas of this soil are used 
principally for timothy and redtop hay. Oats and buckwheat are 
sometimes grown but they fail in very wet seasons. The areas used 
for crops have been cleared of stone. 

Besides coarse water-loving grasses, pastures contain rushes, sedges, 
and many weeds. Pastures are generally poor, and alders, willow, 
and other brush are encroaching on many of them. Forested areas 
are pastured. The principal trees are elm, white oak, ash, hemlock, 
spruce, and willow. 

If adequate drainage were provided, this soil would be well suited to 
Ladino clover. It would need heavy applications of lime and phos- 
phorus, but experience in other areas indicates that the Whitman soils, 
when drained and fertilized, produce more hay and better pasture 
throughout the season than the associated well-drained soils that are 
usually less well supplied with plant nutrients. 


Woodbridge silt loam (0-5% slopes) (Sn).—This moderately well 
to imperfectly drained soil is one of the better ones in the Charlton soil 
areas (fig. 8). It has developed from moderately deep or deep 
deposits of glacial till, the principal rock constituents of which are 
schist and gneiss, with some slate, granite, and quartzite. The soil 
occurs in small areas (2 to 10 acres, sometimes 10 to 90) on slight 
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slopes and nearly level places. Both surface and internal drainage 
are moderately slow. 

This soil is closely associated with members of the Charlton, Pax- 
ton, and Hollis series in the regions occupied by: schist soils, and 
with the Chatfield and Gloucester soils in the regions occupied by 
gneissic and granitic soils. . 

The surface soil in meadows is dark-brown finely granular silt 
loam—mellow, friable, and strongly acid, and about 10 inches thick. 
The subsoil extending from a depth of 10 inches down to 1% inches 
is light-brown friable silt loam. From 17 down to 23 inches is firm 
but friable light-brown silt loam, slightly mottled with yellow and 
rust brown. Below 28 inches lies the compact grayish-brown subsoil, 
which is strongly mottled with yellow, rust brown, and gray. The 
substratum starts below 28 inches; it is very compact heavy silt loam. 

Many schist fragments and pieces of gneiss and granite occur 
throughout the soil. Roots penetrate all layers above the compact 
subsoil ; few occur in the compact strongly mottled part of the subsoil. 
The soil is strongly acid in all parts. 

This soil varies chiefly in the number of gneiss or schist fragments 
in the profile and in the depth of the mottling. On nearly level 
areas the subsoil is frequently more highly mottled and is stained 
yellow and rust brown in the upper part. A few areas are stony 
enough to interfere with cultivation and are indicated on the map 
by stone symbol. 

Use and management.—The smaller areas of this soil are generally 
worked with the associated soils. Larger cultivated areas are in 
corn, oats, and hay. ‘The rotations vary greatly in length. Corn is 
generally grown 1 or 2 years, and followed by 1 year of oats, with 
which the hay is seeded. Hay crops are kept for long periods, or until 
the yields fail and native grasses and sveads predominate. When the 
ground has been prepared too late for seeding oats, buckwheat is 
sometimes grown in the rotation after corn. 

From 8 to 10 tons of manure supplemented with superphosphate is 
applied for corn. From 1 to 144 tons of lime and 150 to 200 pounds 
of superphosphate are applied for the oats-and-hay seeding. After 
the second or third season, meadows are sometimes top-dressed with 
manure, 

This soil has better moisture conditions in midsummer than the 
well-drained soils with which it is associated. It is also less deficient 
in plant nutrients. In areas outside this county, it has proved itself 
well suited to Ladino clover-grass mixtures to be used for either hay 
or pasture. 

Pastures vary from poor to fair or good. They contain mostly 
bentgrass. Some Kentucky bluegrass and wild white clover grow in 
the better ones. Pastures treated with lime and superphosphate have 
the best sod and contain the bluegrass and wild white clover. Plan- 
tain, sheep sorrel, creeping cinquefoil, wild carrot, buttercup, and 
goldenrod occur to some extent in nearly all pastures. The poorest 
pastures consist of brush and briers and very low percentages of 
desirable grasses, 

The forests occur mostly on the stony areas that have never been 
cleared. The stands consist mainly of second-growth hemlock, soft 
maple, elm, ash, willow, and hickory. 
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SOIL USE, MANAGEMENT, AND PRODUCTIVITY 


By Marlin G. Cline, professor of soil science, Cornell University 


This section shows the differences und similarities in suitability for 
use, needs for management, and productivity among soils of the 
county. The first part deals with the general quality of the soils, 
their suitability for use, and their management needs. The second 
part gives estimated average yields under such use and management. 
Those interested in only a few soils are referred to the section on The 
Soils of Dutchess County. 


SOIL QUALITY AND MANAGEMENT 


In table 7 the soils of the county are grouped into six broad classes 
according to their relative suitability i crops, pasture, and forest. 
Group 1 includes the best soils of the county; group 5 the poorest for 
general agricultural use; and group 6 those unsuited to any agricul- 
tural use. In placing the soils in these six groups, the general pro- 
ductivity of each for the crops most commonly grown, the difficulty 
and. cost of management practices required to obtain and maintain 
good production, and the ease of performing tillage were considered. 

The first three groups are generally suited to crops, the fourth is 
poor for crops but at least fair for pasture, the fifth is poor for both 
crops and pasture but can be used for forest, and the sixth is unsuited 
to crops, pasture, or forest. This grouping can be used to evaluate 
the relative quality of each soil in the county. It can also be used as 
a basis for making maps of the entire county, or of smaller areas, to 
show where the good, fair, or poor soils are located and how they are 
associated. Uncolored soil maps can be obtained for the county, or 
tracings can be made, and each soil area can then be colored one of 
six different colors, each representing one of the six different groups of 
soils. Such maps are especially useful to men interested in general 
land values, the relation of land values to soil quality, and the general 
suitability of soils for crops, pasture, and forest. 

For farmers, extension workers, and others interested in suitability 
of soils for specific crops, each soil is classified as good, fair, poor, 
or very poor for silage corn, oats, alfalfa, Ladino clover, and apples. 
Maps showing where soils of different suitability for each of these 
crops are located can be prepared from table 7 by first selecting a 
different color for each class of soils for a given crop and then color- 
ing individual soilareas. Such maps are useful for guiding extension 
programs in local areas, for teaching, and for farm or community 
planning. Similar groupings and maps can be prepared for other 
crops. 

ach of the first five groups designating agricultural suitability 
contains soils that need greatly different kinds of management and 
that are suited to different kinds of crops. Each group was sub- 
divided, therefore, into subgroups within which the soils are rela- 
tively similar and need similar general kinds of management. Man- 
agement groups 1A and 1B, for example, both consist of very good 
soils but those in 1A need different management than those in 1B. 
There are 17 such subgroups of soils suited to crops, 5 better suited 
to pasture, and 3 better suited to forest. Land types of group 6 have 
not been subdivided. 
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The general management needed for establishing and maintaining 
a high Tovel of productivity are indicated for each soil in table 7. 

General rotations suited to each group are given. The first rota- 
tion in the list is, in general, the most intensive rotation of general 
farm crops that should be used for soils of each management group. 
The rotations suggested are, in decreasing order of intensity and soil- 
depleting effects: 

Row crops continuously. 

Row crops 2 years, small grain, hay. 

Row crops, small grain, hay. 

Row crops 2 years, small grain, hay 2 or 3 years. 
Row crops, small grain, hay 2 or 3 years. 

Row crops, small grain 2 years, hay 2 or 3 years, 
Row crops, small grain, hay 4 years or more, 
Small grain, hay 1 year or more. 

Small grain, hay 2 years or more. 

Small grain, hay 4 years or more. 

Row crops generally cause greater destruction of organic matter 
and expose the soil more to washing than do small grains or hay. 
Hay adds more organic matter and protects the soil more than small 
grains. The best choice of specific crops for the rotation depends 
upon needs of the farm as a unit as well as upon the needs of the soil. 
Several alternative crops commonly may be suited to the same place 
in a rotation, each having its own advantages and disadvantages. If 
the preceding crop can be harvested early enough to permit seeding 
before September 15, winter wheat usually produces more feed an 
acre under similar management than oats. Wheat can be used equally 
well as a companion crop for hay seedings. Hay seedings also can be 
made with, or after, such early harvested crops as peas. By doing 
this, small grain is eliminated from the rotation. On some farms 
new hay eaeninge may be made successfully in crops of oats or Sudan 
ages used for supplemental pasture, but the seeding should be made 

y June 1, and Sudan grass should be grazed when 12 or 15 inches 
tall for good results. 

The best choice of legume for meadows depends on how the meadow 
is to be used, the soil, and the management to be practiced. On soils 
to which it is adapted, alfalfa generally produces more hay than other 
legumes. If a seeding is to be'left down for only 1 year, however, red 
clover may be more economical than alfalfa. If the seeding is to be 
used for pasture, Ladino clover should be considered. For soils that 
are imperfectly or poorly drained, Ladino clover is the best long-lived 
legume for medium-length stands of pasture. Birdsfoot trefoil is 
better adapted to droughty soils of low fertility that are to be kept 
insod for long periods. The trefoil usually establishes itself slowly ; it 
should not be used in short rotations, but on poor soils it is more per- 
sistent than alfalfa or Ladino clover for long-term hay. 

Indicated in table 7 are the amounts of lime, nitrogen, phosphorus, 
and potash the soils usually need for rotations of general farm crops, 
such a rotation of corn, small grain, and hay. These requirements, 
termed as “low,” “medium,” and “high,” apely to the rotations com- 
monly used on dairy farms and are based on limited information. 
Vegetables should be fertilized more heavily in accordance with 
vegetable-crop fertilizer recommendations. As more information 
becomes available, the needs of some soils may be found to be greater. 
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Fertilizer needs indicated are for maintenance; soils seriously depleted 
by heavy cropping or erosion will need larger applications for 
reestablishment of dectility, 

In table 7 the relative susceptibility of each soil to erosion is 
indicated in general terms. Erodibility is influenced by the rotation 
used. “Low” erodibility usually indicates that no special engineering 
measures are needed to control sheet erosion for any of the rotations 
listed. “Medium” erodibility indicates a need for contour strip 
cropping—with or without diversion terraces at regular intervals, 
depending on the length and steepness of slopes—for the most inten- 
sive rotation listed. Less intensive cropping practices require cor- 
respondingly less intensive control measures. “High” erodibility 
indicates a consistent need for (1) regularly spaced diversion terraces 
and contour cropping in narrow strips for the most intensive rotation 
that includes row crops, or (2) maintenance in long-term sod-forming 
crops. “Very high” erodibility indicates a need for as nearly con- 
tinuous maintenance in sod-forming or forest crops as possible. 

Use of barnyard manure has not been indicated in table 7, but its 
importance cannot be overemphasized (5). Almost all crops grown 
in the county respond to manure, and it is especially valuable for 
vegetable crops, corn, and grass meadows. Greatest returns are ob- 
tamed on most farms by applying 6 to 10 tons an acre. It is more 
profitable to spread an a ication of 6 to 10 tons an acre over a large 
acreage than it is to make heavier applications to a smaller acreage. 
Effects of manure last for several years. On most dairy farms it is 
possible to build up and maintain a high state of fertility largely by 
the use of leguminous crops and manure, which are supplemented 
with lime and phosphorus fertilizer. Each ton of manure applied 
during the rotation will decrease by 7 to 10 pounds the amount of 
both nitrogen and potash fertilizer needed for the entire rotation. 

Native oe on all soils of the county need phosphorus at ap- 
proximately the rates indicated in table 7. Pasture needs lime in 
quantities comparable to but generally slightly lower than the quanti- 
ties required by cropland (4,6). Except on the soils with good mois- 
ture relations, pastures improved by fertilization yield little good 
feed for dairy cows during mid-summer. About 1 acre of unplowed 
permanent pasture should be improved (6) for each livestock unit 
on the farm so as to provide good quality feed during the flush spring 
pasture season. 

On dairy farms it is generally a good practice to put plowable per- 
manent pasture into a long rotation consisting mainly of meadow, to 
fertilize and lime according to soil and crop needs, and to use more 
of the hayland on the farm for summer pasture after a first cutting 
of hay. The increased acreage of hay thus provided will, on many 
farms, yield enough hay at the first cutting to supply the needs for 
winter. A stand consisting of an adapted legume mixed with grass 
is more productive of hay and pasture x a pure stand of the legume, 


GROUP 1.—GOOD TO EXCELLENT SOILS FOR CROPS, PASTURE, OR FOREST 


The soils of management group 1 are the best in the county for 
eneral farming, though they differ in suitability for individual crops. 
Il are deep, well-drained, and at least moderately fertile. They have 
mild slopes and are adapted to all types of machinery. None is seri- 
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ously susceptible to erosion. All are easily kept in good tilth, and 
none is excessively droughty. They are suited to intensive use for 
a wide variety of crops and with few special management practices 
produce good yields of adapted crops under moderate fertilization. 


GROUP 1A 


The soils of management group 1A (see table 7) are nearly level. 
They occur along the larger streams and are among the most fertile 
in the county. They are commonly flooded in spring, but floodwaters 
recede first from them. Their drainage is pies during the apr 
season. New sediments deposited during floods keep them at a hig 
state of fertility. They are easy to work and to keep in good tilth. 

These soils can be used very intensively and are especially well 
suited to corn, vegetables, and alfalfa or Ladino clover sown with 
grass in hay mixtures. The high fertility often causes lodging of 
small grains, and rust is more common than on poorer soils. Occa- 
sionally poet flooding makes the planting of orchards hazardous. 
Vegetable crops respond markedly to heavy applications of complete 
fertilizer. Alfalfa is generally the most productive legume for hay 
mixtures, but Ladino elves may be preferred if the aftermath is to 
be used intensively for pasture. 

Few special practices are required. Such winter cover ale as 
rye aHoulA be sown after row crops to prevent scouring during floods. 
In places special practices are also needed to prevent stream-bank 
gouging. In general, dairy farmers can afford to concentrate inter- 
tilled crops on these soils and manure and fertilize them intensively. 
By so doing, the more sloping and erodible soils can be left in hay 
for longer periods. 


GROUP 1B 


In management group 1B are the best soils of the terraces and up- 
lands (see table 7). They are nearly level to gently sloping and are 
above the level of spring floods. All are well denied without being 
droughty. They are well suited to a wide variety of crops, including 
small grains, corn, alfalfa, clover, most vegetables, and fruits. The 
soils with fine sandy loam and loam textures are especially well suited 
to early vegetables for market. Gentle slopes make this group easy 
to work, suitable for use of heavy farm machinery, and not seriously 
susceptible to erosion. Although they are among the more fertile 
soils of the county, their good physical condition makes them highly 
responsive to fertilization and good management. 

1 of the rotations listed in table 7 are well suited to these soils. 
Except for high lime and potash requirements on Hoosic and Colonie 
soils, the fertilizer needs are moderate for ordinary rotations. Vege- 
table crops respond greatly to heavy fertilization. Alfalfa is gen- 
erally the most productive legume for hay mixtures, though both 
Ladino and red clovers produce well. Manuring and the use of sod- 
forming crops are needed to maintain supplies of organic matter and 
nitrogen, which decrease rapidly under intensive cultivation. .Special 
practices such as strip ooppme end terracing are not needed, It is 
good farm management to use these soils for the more intensive rota- 
tions listed in table 7, and to leave the less responsive and more erodible 
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soils in hay or pasture for longer periods than would be possible 
otherwise. 


GROUP 2.—FAIR TO GOOD SOILS FOR CROPS: GOOD TO EXCELLENT SOILS FOR 
PASTURE OR FOREST 


The soils of aay Si ee group 2 are among the better ones in 
the county, but some features such as slope, moderately low fertility, 
imperfect drainage, or heavy texture make each one inferior to soils 
of group 1. All are potential cropland, and some produce yields of 
certain crops as high as those obtained on soils of group 1. Gen- 
erally, however, needs for management are greater and yields are 
lower under comparable management. 


GROUP 24 


The moderately well to imperfectly drained soils of management 
group 2A (see table 7) occur in association with the well-drained soils 
of group 1A on first bottoms along streams. They are nearly level, 
easy to work, fertile, and not subject to serious erosion, but slow in- 
ternal drainage and slow recession of floodwaters after spring floods 
limit crop adaptability. Usually the difficulty of obtaining satisfac- 
tory outlets limits their improvement by artificial drainage. 

These soils are adapted to intensive rotations, and their fertilizer 
requirements are low. Vegetable crops produce well in favorable sea- 
sons but are damaged occasionally by unusually high water. Corn 
is subject to the same limitations, though both corn and vegetables 
are grown successfully by many farmers. Small grains are subject 
to lodging and rust and, because of prolonged high water in spring, 
sometimes must be planted too late for good results. Wherever feasi- 
ble, hay seedings should be made after an early harvested row crop 
or In a crop that is pastured or used for hay, not with oats for grain. 
Ladino clover is exceptionally well suited as the dominant legume in 
grass-legume mixtures for hay and pasture. Alfalfa, though it often 
winterkills, persists well enough to be used as a minor plant in such 
mixtures with fair results. Cover crops such as rye should be seeded 
after clean-tilled crops to prevent scouring during floods. Protec- 
tion against stream-bank gouging is also needed. 


GROUP 2B 


In management group 2B (see table 7) are well-drained high- 
lime soils of the uplands that have slopes falling less than 15 
feet in 100 feet of distance. Some areas of nearly level soil are in- 
cluded, and on these the rotations for group 1B may be used. All of 
the soils of group 2B can be cultivated with little difficulty and are 
easily kept in good tilth. They are well drained without being exces- 
sively droughty. If row crops are grown regularly, slopes are suffi- 
ciently steep in most places to require use of strip cropping and occa- 
sional diversion terraces to control runoff and reduce erosion. Al] till- 
age should be done on the contour if possible, Where rolling topog- 
raphy prevents contour tillage and strip cropping, the soils shoatd 
be worked across the slope and rotations should consist of close-grow- 
ing crops, such as small grains and hay, for as long a time as weed con- 
tro] and normal farm operations permit. 
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Alfalfa is the outstanding legume for hay mixtures and requires 
no lime. Hay mixtures are easily established in small grains. Gen- 
erally potash can be maintained by 7- or 8-ton applications of manure 
every 2 or 3 years. Possible exceptions to this are the Dover soils. All 
the soils require phosphorus for good yields of general farm crops. 
Vegetable crops respond well to complete fertilizer applied in recom- 
mended quantities. If more nearly level soils of equal quality are 
available, the soils of group 2B should then be used for longer crop 
rotations dominated by hay, and the row crops concentrated on the 
more level soils. Soils of group 2B can be safely used for a row crop 
once every 4 years. 

GROUP 2¢ 


In group 2C (see table 7) are well-drained medium to strongly 
acid soils of the uplands and terraces that have slopes of less than 
15 percent. They differ from soils of group 2B mainly in being 
more acid and generally lower in fertility. They are suited to similar 
rotations but for general farm crops require 1 to 114 tons of ground 
limestone every 4 or 5 years for maintenance after correction of initial 
acidity. The Colonie, Hoosic, Bernardston, and Dutchess soils need 

otash in addition to that contained in the manure available on dairy 
‘arms. 

Alfalfa would generally be the most productive legume in hay 
mixtures if the soils were adequately limed and fertilized. Jf the 
aftermath is to be used intensively for pasture, however, Ladino 
clover may be better suited. Both corn and small grain are well 
suited. Where these soils occur near the Hudson River or in other 
places with good air drainage, they are also among those best suited. 
to orchards. Organic matter and nitrogen decrease rapidly when 
the soils are cropped intensively, so supplies of these should be main- 
tained by using farm manure and sod-forming crops. 

Cultivation should be across the slope if possible, and the soils 
should be strip-cropped if they are used in a rotation that includes 
row crops as often as once in 4 or 5 years. Occasional diversion 
terraces are needed on long slopes to intercept runoff. Where un- 
even topography prevents strip cropping and contour cultivation, 
rotations Phould be lengthened to include more hay. Some nearly 
level areas are included on which rotations of group 1B can be used 
without special practices to control runoff. 


GROUP 2D 


In management group 2D (see table 7) are very strongly acid and 
moderately droughty soils that have slopes of less than 15 percent. 
Like soils of groups 2B and 2C, they are suited to rotations that in- 
clude 2 years or more of hay and a row crop not more often than once 
every 4or 5 years. They require much more fertilizer and lime than 
soils of group 2B and 2C. They are well drained, and crops respond 
readily to heavy fertilization. 

_ Corn for silage produces fair to good yields if a high fertility level 
is maintained, but corn for grain is often damaged by early frost. 
Oats planted early produce well where fertility is high. Alfalfa com- 
monly disappears from the stand after 1 or 2 years. Ladino clover is 
generally a more persistent legume for hay mixtures. <A grass-clover 
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mixture produces a good first crop of hay, but, especially on the some- 
what droughty Gloucester soils, the aftermath period for hay or pas- 
ture is usually short, For meadows that are to be used for 4 years or 
more, birdsfoot trefoil should be tried on a small area to determine its 
adaptation. 

e soils have good physical conditions for fruit but are commonly 
located where fruit is damaged by frost. The keys to good produc- 
tion are heavy fertilization and maintenance of organic matter by us- 
ing manure, sod-forming crops, and crop residues. 

tf intertilled crops are used once in a 4- or 5-year rotation, the Wood- 
bridge and Charlton soils need strip cropping, and occasional diver- 
sion ditches on long slopes. The less erodible Gloucester soil requires 
less intensive practices, as contour cultivation, for control of runoff. 


GROUP 2E 


The moderately well to imperfectly drained soils of management 
group 2K (see table 7) are associated with the well-drained soils of 
groups 2B, 20, and 2D, They are generally more fertile than these 
well-drained soils, but slow internal drainage limits the choice of crops 
and reduces yields in wet seasons. They are sufficiently well drained 
to be considered fair as cropland, however, and for adapted crops fre- 
quently outyield the associated well-drained soils. 

They are well suited to intensive rotations; that is, those having 2 
years of intertilled crops in a 5-year rotation. They are productive 
of midseason and late vegetables when heavily fertilized but are usu- 
ally too wet and too cold in spring for early vegetables. Corn for 
silage yields well. Planting of spring grains is often delayed too long 
for high yields. In some years small grains make a rank growth and 
are subject to lodging and rust. If the season has normal or less than 
norma] rainfall, small grains may produce better than on the associ- 
ated well-drained soils. 

Ladino clover or birdsfoot trefoil should be the dominant long- 
lived legume in pasture and hay mixtures. On all soils of the group 
except Woodbridge silt loam, alfalfa tolerates the moderate to imper- 
fect drainage wall enough to be included at a rate of 4 pounds of seed 
an acre in mixtures dominated by Ladino clover and grass. These soils 
are highly productive of hay and pasture. Generally they are nearly 
level and need little more than cross-slope cultivation to retard runoff. 
Open ditches can improve drainage in many places. 


GROUP 2F 


In management group 2F (see table 7) are heavy-textured level to 
gently sloping well-drained soils occurring near the Hudson River. 
They are hard to work and difficult to keep in good physical condi- 
tion. Their fertility level is moderately high, but because of their 
heavy texture they respond slowly to management practices. 

Hay and small grains are usually better suited than corn or vege- 
tables, Although slopes are mild, the soils absorb water slowly and 
are subject to eeieraally high runoff. They are therefore erodible. 

In general, longer rotations including more hay and small-grain 
crops are preferable for this group. Alfalfa is well suited and should 
be the dominant legume in most mixtures for hay, but Ladino clover 
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adds to the value of hay mixtures to be used for pasturing. Although 
there is abundant lime in the subsoils, light applications are needed to 
establish legumes. If the slope is perceptible, all operations should 
be on the contour and strip cropping should be practiced. 


GROUP 26 


‘The same general rotations and supporting practices are needed for 
soils of group 2G Ns table 7) as are used for the associated soils of 
group of but alfalfa is poorly suited and should be replaced by Ladino 
clover or birdsfoot trefoil as a long-lived legume. The soils are gen- 
erally nearly level and can be improved by open ditches to remove 
excess water as rapidly as possible. Several farmers have had good 
success with ridging the soil in narrow lands, or by relying on the in- 
tervening dead furrows to remove water. These are very poor soils 
for apples; pears are grown with fair success. 


GROUP 3.—POOR TO FAIR SOILS FOR CROPS; POOR TO GOOD SOILS FOR PASTURE; 
FAIR TO GOOD SOILS FOR FOREST 


Hilly relief, poor drainage, severe erosion, droughtiness, or shal- 
lowness makes each soil of this group inferior to soils of group 2 for 
crops. All are potential cropland, but each has a very limited num- 
ber of adapted crops or requires intensive management for main- 
tenance of productivity. All are at least fair pasture land, and 
some are highly productive. 

GROUP 3A 


Management group 3A (see table 7) consists of high-lime well- 
drained or droughty hilly soils on steep relief .Their fertilizer and 
lime requirements are low, but they are susceptible to serious erosion 
and difficult to work with farm machinery. The strong slopes fall 
between 15 and 30 feet in 100 feet distance, so runoff is rapid. The 
rapid runoff creates an erosion hazard, prevents adequate absorption 
of water by the soil, and leads to droughtiness in midsummer. The 
Palmyra soil is especially droughty. 

In general, these soils are poor for intertilled crops and should be 
kept in hay or pasture as much of the time as feasible. If row crops 
are grown, they should not be used more often than once in 6 years, 
and the rotation should be supported by using strip crops and diver- 
sion ditches spaced at regular intervals on long slopes. All opera- 
tions should be on the contour. Alfalfa is superior to Ladino clover 
because it has deep roots and is able to withstand droughty condi- 
tions, but for very long-term hay and pasture, birdsfoot trefoil is 
more persistent. These soils are good for orchards but poor for 
vegetables. 

GROUP 3B 


The soils of management group 3B (see table 7) are hilly and 
well drained like those of group 8A, but need lime and have a gen- 
erally lower fertility level. Rapid runoff creates a serious problem 
in erosion control and prevents adequate absorption of water. The 
Copake and Hoosic soils are especially droughty. Heavy machinery 
is difficult to use. 
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Crop rotations should include as few row crops and as much hay or 
pasture as possible. If row crops must be*used, they should be sup- 
ported by application of manure and use of strip crops and diversion 
terraces at regular intervals on long slopes to retard runoff. All 
operations should be on the contour. Alfalfa is a productive legume 
for hay mixtures, but for long-term hay, birdsfoot trefoil is more 
persistent. Both require 14 to 1% tons of ground limestone every 
4 or 5 years in the rotation for good results. Potash, in addition to 
that contained in the manure normally applied on dairy farms, is 
needed by Hoosic, Bernardston, and Dutchess soils. Soils of this 
group are poor for vegetable crops but are well suited to orchards 
where climate is favorable. 

GROUP 30 


Moderate to strong erosion is the characteristic distinguishing the 
soils of management group 8C (see table 7) from those of group 
3B. Loss of most of the original plowed layer has reduced the fer- 
tility level, particularly of nitrogen, and has made these soils un- 
usually susceptible to erosion. For this reason, row crops should 
not be used if use of other crops is feasible. The land should be 
kept in grass-legume mixtures for hay and pasture until the stand 
becomes poor, Then hay should be reseeded with a small-grain 
nurse crop. If row crops must be grown occasionally, the rotations 
and supporting practices suggested for group 3B should be used, 
and heavy applications of barnyard manure applied. The basic 
problem is to build up the fertility level and organic-matter supply 
while runoff is controlled. If lime and fertilizer needs are met, 
alfalfa in mixtures with grasses is well suited to the soils. Birdsfoot 
trefoil is more persistent for long-term meadows that are adequately 
limed and periodically fertilized. 


GROUP 8D 


The soils of management group 8D (see table 7) are very acid, 
well-drained, hilly, and low in fertility. They are hard to cultivate 
and subject to moderate to serious erosion. They are similar to soils 
of groups 3A and 3B, but their crop adaptation is more limited and 
yields of adapted crops are generally lower because of lower fertility. 
Hay and pasture are best suited and should be grown as much of the 
time as possible. If row crops must be used, a rotation consisting of 
a row crop, a small grain, and 4 years or more of hay or pasture is 
suitable, The erosion control this rotation affords should be supple- 
mented by using strip crops and diversion ditches spaced at regular 
intervals. Alfalfa stands do not persist long; the more: tolerant 
birdsfoot trefoil is better suited as the long-lived legume in hay mix- 
tures. Heavy fertilization and liming are required for success with 
hay or pasture seedings. The soils are well suited to orchards but 
commonly occur in areas where climate is not favorable. 


GROUP 8B 


The soils of management group 3E (see table 7) are either shal- 
low over bedrock or moderately shallow and eroded. Fertility is 
generally low. Shallowness makes these soils droughty and sub- 
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ject to more severe erosion than the deep well-drained soils on similar 
slope. Slopes are less than 15 percent. Ordinary farm machinery is 
not difficult to use except where there are occasional outcrops of bed- 
rock. The greatest problems of management are those of building 
up and maintaining fertility and of controlling runoff so as to make 
maximum use of available water. Even under the best management, 
however, crop yields are generally limited. 

If possible, these soils should be used for long-term hay meadows 
or pastures, which should be reseeded, when necessary, with a pasture 
mixture in a nurse crop of small grain. If row crops must be grown, 
they should not be used more than once in 6 years and, except on 
the more gently sloping areas, such rotations should be supported 
by strip cropping. Alfalfa can be used successfully in mixtures with 
grasses on all soils except those of the Nassau and Hollis series; 
birdsfoot trefoil is adapted to all. A fair first crop of hay can be 
expected from grass-legume mixtures if lime and fertilizer are 
applied in adequate quantities, but the aftermath is commonly short 
unless the season is abnormally wet. 


GROUP 3F 


The light-textured very droughty soils of management group 3F 
(see table 7) are almost level. Excessive runoff is not a problem but 
maintenance of fertility is. The soils are poorly suited to general 
farm crops because they have a low water-holding capacity. They 
are well suited to early vegetables. They are ready for cultivation 
early in spring, and crops respond greatly to heavy fertilization be- 
fore the heat and dry weather of midsummer. Tree fruits of all kinds 
are well-adapted. If these soils are used for hay, alfalfa is probably 
one of the best legumes because it is deep-rooting; birdsfoot trefoil 
may prove to be superior, however, because it apparently tolerates 
low fertility levels. Heavy liming and fertilization are necessary for 
success with any crop. Green or barnyard manure helps to main- 
tain the supply of organic matter, which is normally deficient. 


GROUP 36 


In management group 8G are heavy-teztured rolling and hilly soils 
(see table 7). They absorb water slowly, though they are well- 
drained, and control of runoff is a major problem. Fertility is gen- 
erally high except on the eroded soil of the group. Intertilled crops 
should be avoided if possible because of poor yields and the danger 
of erosion. One of the best uses is hay or pasture for as long as the 
stand will persist; after the stand runs out, hay or pasture mixtures 
should be reseeded in a small-grain crop. Alfalfa is well suited and 
generally outyields clovers in hay mixtures. 


GROUP 8H 


The soils of management group 3H (see table 7) are so poorly 
drained that they are seldom used for crops other than hay or pasture 
unless artificial drainage is provided. Tf they are not drained, corn, 
small grains, and vegetable crops are frequently drowned during pe- 
riods of temporary flooding. Alfalfa is seldom a success, but Ladino 
clover is very productive if open-ditch drainage is provided. With 
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natural ie or open-ditch drainage, these soils should be used for 
long term Ladino clover-grass mixtures. If they are adequately 
drained with tile, all except the Madalin soils are highly productive 
of midseason and late vegetables. 


GROUP 4.—VERY POOR SOILS FOR CROPS; FAIR TO GOOD SOILS FOR PASTURE; 
FAIR TO GOOD SOILS FOR FOREST 


Some characteristic as stoniness, steep slope, shallow soil, very poor 
drainage, or low fertility makes each soil of group 4 either totally 
unsuited to or very poor for crops that require tillage. None is so 
infertile or droughty, however, that it will not produce at least fair 
pasture. The group is divided into five subgroups; the soils of each 
subgroup have somewhat similar problems of management. 


GROUP 4A 


Soils of group 4A (see table 7) are usually too stony for cultivation. 
If loose stones were removed, they would be suitable for cultivation 
and would require management like the soils of the groups indicated 
in the column headed “Rotations” in table 7. They are good soils for 
pasture in their present condition; fertilizer and lime needs are indi- 
cated in the table. 


GROUP 4B 


Soils of group 4B (see table 7) are generally too steep for cultiva- 
tion. If cultivation is necessary, they should be kept m hay for as 
long as possible. For all except Charlton gravelly loam, steep phase, 
alfalfa is suitable as the dominant legume in the hay mixtures. Hud- 
son, Troy and Charlton soils are fair for Ladino clover. Birdsfoot tre- 
foil shows considerable promise for meadows that are used more than 
4 years, <Allexcept the Palmyra soils require lime for legumes. Im- 
proved pastures require the quantities of lime and phosphorus fer- 
tilizer indicated in table 7 and should be kept free of brush. Mowing 
and fertilizing are very difficult because of the steep slopes. Where 
better land is available for pasture, it may be advisable to return these 
soils to forest. The Palmyra, Copake, and Hoosic soils, especially, are 
droughty and in normal years produce little pasture after J uly 1. 


GROUP 40 


Soils of management group 4C (see table 7) can be used for crops, 
but as a result of shallowness are so droughty and low in plant-nutrient 
reserves that they are generally better used for pasture. They pro- 
duce fair to good pasture during May and June if they are adequately 
limed and fertilized but in most years produce little after July 15. 
Management for crops or pasture should be similar to that suggested 
for soils of group 3E. 

GROUP 4D 


Soils of management group 4D (see table 7) contain so many out- 
crops that cultivation of most areas is impossible. All except Nassau 
slaty silt loam, ledgy undulating and rolling phases, contain consid- 
erable lime and are generally high enough in fertility to provide fair 
pasture during the pe months when moisture is available and 
temperatures are not high. All need phosphorus fertilizer. Nassau 
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slaty silt loam, ledgy undulating and rolling phases, requires 1 to 2 
tons of ground limestone every 4 or 5 years, in addition to phosphorus, 
if it isto produce fair pasture. 


GROUP 45 


The soils of management group 4E (see table 7) are so poorly 
drained that water stands on them late in spring and periodically 
after rains during summer. The water table is generally near the 
surface. When open ditches are provided to remove excess waters 
rapidly, good stands of white clover and bluegrass become established 
if lime and fertilizer requirements are met. In many cases such 
drainage is good enough to permit plowing and establishment of good 
Ladino clover-grass meadows for hay or pasture. Areas of Lyons, 
Wayland, Atherton, Mansfield, Saco, and Whitman soils for which 
good outlets for tile drainage can be provided are potentially good 
for the crops suited to the better drained soils of group 3H. 


GROUP 5.—VERY POOR SOILS FOR CROPS OR PASTURE; POOR TO GOOD SOILS FOR 
FOREST 


The soils of group 5 are so droughty and low in fertility, so shallow, 
or . poorly drained that they are best suited to forest in their natural 
condition. 


GROUP 5A 


Soils of management group 5A (see table 7) are deep but very 
droughty, low in fertility, and steep. They are difficult to improve 
for permanent pasture and are not responsive to fertilization. They 
support good forests. 


GROUP 5B 


The soils of management group 5B (see table 7) are both shallow 
and hilly or steep. Outcrops make the use of machinery for fertiliz- 
ing and mowing almost impossible. Pastures are fair for only a short 
period in spring, even when they are improved. Wassaic, Dover, 
and Staatsburg soils can be used profitably for spring pasture without 
improvement on some farms, but without fertilization and liming 
the other soils of the group produce little forage of value for dairy 
cows. ‘The shallowness of the soils and their lack of moisture also 
limit timber production. 


GROUP 50 


In management group 5C are the mucks, which in their natural 
undrained condition are too wet for either pasture or crops. Carlisle 
muck and Muck, acid deep phase, are potentially good cropland for 
vegetable crops and potatoes. They require a good outlet and a 
complete system of open ditches or tile for adequate drainage. When 
drained they are among the most valuable soils in the county. Some 
areas are now drained and under cultivation, but the greater part is 
in forest. Muck, acid shallow phase, associated with Carlisle muck 
and Muck, acid deep phase, is potentially fair land for cultivation. 
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GROUP 6.—LAND TYPES UNSUITED TO CROPS, PASTURE, OR FOREST 


In group 6 are Tidal marsh, fresh water phase; and Urban land, 
undifferentiated. These have no potential value for crops, pasture, 
or forest in their present condition. Some areas of Made land could 
be reforested and some could be cropped in small parcels. Most of 
the areas are dumps or excavations that would require reclamation 
before they could be used. 


ESTIMATED YIELDS 


Estimated average acre yields of principal crops under two kinds 
of management are given for each soil in table 8. Yields in columns 
A for each crop are those to be expected under the kind of soil man- 
ae most commonly practiced at the time the area was surveyed. 
These management practices are described for each soil in the section 
on The Soils of Dutchess County. Estimates are based on informa- 
tion supplied by farmers and the county agricultural agent, observa- 
tions of soil surveyors, and average yields from crop reporters and 
the United States census. Soils on which reported yields approach 
average yields for the county were selected and used for a basis of 
comparison. Yields of other soils for which no data on yields were 
available were estimated by comparison with these soils, considering 
not only differences in soil characteristics that affect yields but also 
known general differences in management practices used. It should 
be recognized that yields of column A are mostly estimates, and that 
actual yields may vary acording to soil management and the weather, 

Estimated yields in columns B for each soil are those to be expected 
under the systems of management described for soil groups in the 
section on Soil Quality and Management. These management sys- 
tems are designed to give long-time average crop yields and to main- 
tain soil productivity. They represent sound management for soil 
conservation and sustained production. Experience in this or other 
areas has shown them to be practical farming procedures. The column 
at the extreme right of the table gives the management subgroup under 
which these systems of management are described in the section on 
Soil Quality and Management. As in column A, yields are based on 
actual ones obtained under comparable management on a small number 
of soils, either on farms or on experimental fields. Estimates for other 
soils were made by considering their relative productivity and 
response to management practices as indicated by differences of soil 
characteristics that affect yields. 


SOIL ASSOCIATIONS 


For persons interested in the kind and quality of soil resources in 
areas large enough to contain several farms, soil-association areas are 
outlined in figure 3. This figure and the interpretive material in this 
section can be used to evaluate the general quality of soils in a com- 
munity. Such an evaluation can be used in land classification, land- 
use planning, extension programs, and teaching. It can be used to 
get a general picture of the soil resources in the county. 

Each soil association consists of several kinds of soils that occur in 
a constantly repeated pattern of distribution. The general quality of 
the soil association for agriculture is affected not only by the quality of 
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the soils but also by the size of the areas and the way in which good 
and poor soils are associated. In table 9 the soil associations are 
grouped into classes according to general quality for agriculture, and 
estimated percentages of good, fair, poor, and very poor soils are 
given. 

ASSOCIATIONS DOMINATED BY GOOD CROPLAND 


Soil associations listed in table 9 as dominantly good for cropland 
consist in largest part of soils good to excellent for the crops that 
require tillage. The soils occur in areas sufficiently large to provide 

ood cropland proportionate to the total acreage of the farm. Few 
tae on these associations are limited by too small a proportionate 
acreage of good cropland. 

These associations include the best agricultural areas in the county, 
and in most places on them the agriculture is prosperous. Among 
the soil associations, the management needs of soils range widely both 
in kind and intensity, but these needs generally can be met by employ- 
ing the farm methods commonly used in the county. Each association 
has problems characteristic of the combination of soils included. 

In the Pittsfield association (P), large uniform areas of Pittsfield 
gravelly loam, sloping phase, are available for cropland. This fertile 
high-lime soil is excellent for crops or pasture and constitutes 80 to 90 
percent of the area. Small areas of the hilly Pittsfield soils are inter- 
spersed with the large moderately sloping areas and are commonly 
used for pasture. The use of legumes (of which alfalfa is best 
adapted), manure, and phosphorus is the principal means for main- 
taining productivity; strip cropping and contour tillage are needed 
to control runoff in some areas. 

The Stockbridge association (S) is also dominated by large areas 
of good cropland. The Stockbridge soils form the principal acreage 
for crops, or 60 to 90 percent of the total area occupied by the asso- 
ciation. Small percentages of the deep fertile Copake and Pittsfield 
and the shallow Wassaic and Dover soils, all of which are high in lime, 
are included in some areas, Near Millerton, a few areas of the shal- 
low acid Nassau soils are included. Relief is generally undulating to 
sloping. Abundant good cropland is available in large areas. The 
needs of this association differ from those of the Pittsfield association 
mainly in the added moderate requirement for lime. 

The Palmyra-Genesee association (PG) consists mainly of me- 
dium to large areas of high-lime Palmyra gravelly loam, nearly 
level and undulating phases, which make up 40 to 70 percent of the 
total area. Between areas of the Palmyra phases are moderately nar- 
row crooked areas of fertile, level, high-lime Genesee and Eel soils 
of the first bottoms along streams. These alluvial soils generally 
make up 20 to 80 percent of the association, though in places poorly 
drained Wayland silt loam makes up 10 to 25 percent. Abundant 
cropland is available in most parts of this association. The soils need 
phosphorus but not lime; use of alfalfa for hay and the application 
of available manure are the principal management needs. Few or 
no special practices for water control are needed. 

The Copake-Chagrin association (CC) occupies nearly level ter- 
races and first bottoms as does the Palmyra-Genesee association. The 
well-drained Copake soils of the terraces make up 40 to 70 percent 
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Taste 9.—General quality of soil associations and relative percentages 
of sotls of different quality in each 


Soil association 


Dominantly good cropland: 
Pittefield: . 2.2 cee cee 
Stockbridge... scuvsecumecsesceies 
Palmyra-Genesee___..----------- 
Copake-Chagrin......-.--------- 
Hoosic-Poultney.-.-------.------ 
Cossayuna-Troy-Albia- - 
Dutchess-Pittstown-__- 
Bernardston-Stissing. ___-- 
Paxton-Woodbridge___.-__----.-- 
Stockbridge-Wassaic______------- 
Cossayuna-Albia__-...-----.---- 
Bernardston-Nassau __--_-------- 

Dominantly fair cropland and land 

better suited to pasture than to 


Nassau-Troy (Cossayuna)-------- 
Nassau-Dutchess (Bernardston) ___ 
Chariton-Rough stony land-Hollis_ 
Dominanily land better suited to 
pasture than to crops: 
Stony Cossayuna-Staatsburg---___ 
Staatsburg_-..-.-.--------- 
DOvV6rics osc oseeetieacsecngecse 
Dominantly land best suited to 
forest: 
Hollis-Charlton (Paxton) ---..-... 
N OSS 822s a eptit ais ee Ae sa 
Rough stony land—Gloucester- 
Chatfield.u2. 6s sce eeecae 


1 See figure 3, p. 164. 


Sym- 
bol ! 


Soil quality 


: Very 
Good | Fair Poor poor 
Percent | Percent | Percent | Percent 

80-90 5-15 5-10 0-10 
60-90 5-80 | 5-15 0-5. 
PG 70-90 | 0-20 5-20 0-10: 
cc 50-80 | 0-20 | 10-30 0-30: 
H 60-85 0-20 | 10-40 0-20: 
CT 50-70 ; 20-40 | 5-20 0-10: 
D 50-80 | 5-30} 5-20 0-5 
B 50-70 | 5-20 | 10-20 0-5 
wo 40-80 | 10-30 5-30 0-10 
SW 40-60 | 20-40 | 20-40 0-10 
C 40-60 | 20-40 | 10-80 0-20 
BN 40-70 | 20-40 | 20-40 0-10 
Ww 30-50 | 30-50 | 20-40 0-5 
RM 20-40 | 30-60 | 15-25 0-5 
HU 20-40 | 20-40 | 30-50 0-5 
NT 20-40 | 20-35 | 35-55 0-10 
ND 25-40 | 15-30 | 30-50 0-10 
CR 20-40 | 15-35 | 25-40 15-35 
8C 10-30 | 10-30 | 60-80 0-10 
8T 0-10 0-25 | 60-80 0-10 
DO 10-30 } 5-10 | 50-70 0-20 
HC 0-15 | 10-80 | 30-50 | 30-60 
0-10 | 10-40 | 10-30 | 40-70 
RG 0-10 | 10-20 | 10-30 | 50-80 
0-5 | 0-10 | 0-25 ) 70-100 


EXPLANATION OF FIGURE 3 


Soil associations of Dutchess County, N. Y. 


B, Bernardston-Stissing 

BN, Bernardston-Nassau 

C, Cossayuna-Albia. 

CC, Copake-Chagrin 

OR, Charlton-Rough 
Hollis 

CT, Cossayuna-Troy-Albia 

D, Dutchess-Pittstown 

DO, Dover 

H, Hoosic-Poultney 

HC, Hollis-Chariton (Paxton) 

HU, Hudson 

N, Nassau 

ND, Nassau-Dutchess (Bernardston) 


242915--55——-12 


stony land- 


NT, Nassau-Troy (Cossayuna) 

P, Pittsfield 

PG, Palmyra-Genesee 

R, Rough stony land 

RG, Rough stony land-Gloucester- 
Chatfield 

RM, Rhinebeck-Madalin 

S, Stoekbridge 

SC, Stony Cossayuna-Staatsburg 

Sv, Staatsburg 

SW, Stockbridge-Wassaic 

W, Wassaic-Pittsfield 

WO, Paxton-Woodbridge 


166 SOIL SURVEY SERIES 1939, NO. 23 


of the areas; Chagrin and Eel soils of the first bottom, 20 to 30 
percent. Small areas of upland soils and poorly drained soils of the 
first bottoms are included. In addition to the management needs de- 
scribed for the Palmyra-Geneses association, moderate applications of 
lime are commonly required. 

The Hoosic-Poultney association (H), like the Copake-Chagrin, is 
an association on terraces and first bottoms. Unlike the Copake-Cha- 
grin, it consists of strongly acid soils. The Hoosic soils of the ter- 
races make up 60 to 90 percent of the area; the Poultney and Pawlet 
soils of the first bottoms, 10 to 30 percent. Small areas of associated 
soils of the uplands and poorly drained soils of the terraces and first 
bottoms are included. Usually the areas of this association on ter- 
races (Hoosic) are larger and those on the first bottoms (Poultney) 
are narrower than areas of corresponding position in the Copake- 
Chagrin association. Abundant good cropland is available, but it 
needs lime, phosphorus, and potash for high productivity. It is highly 
responsive to good management. The association includes some of the 
best land in the county. 

The Cossayuna-Troy-Albia association (CT) is charaterized by long 
narrow hills of Troy soils interspersed with lower undulating areas 
of Cossayuna soils, there being nearly equal percentages of each. To- 
gether these soils make up 60 to 90 percent of the area. Their moder- 
ately well to imperfectly drained equivalent, Albia gravelly silt loam, 
gently sloping phase, makes up most of the rest, though small areas 
of poorly drained and shallow soils are also included. Much of the 
area is good cropland, though not the best in the county. Moderate 
quantities of lime are needed in most areas, as well as phosphorus. 
Most Troy soils need strip cropping or contour tillage. ‘These prac- 
tices, use of a legume sucli as alfalfa in the rotation, and the applica- 
fie of manure are the keys to good management on dairy and general 

arms. 

The Dutchess-Pittstown association (D) is characterized by low 
undulating to rolling relief. From 70 to 90 percent consists of Dutch- 
ess soils, or of the moderately well to imperfectly drained equivalent, 
Pittstown soils. Small areas of Bernardston, Nassau, Mansfield, and 
alluvial soils are included. AJl of these soils are strongly acid and also 
need phosphorus. Potash is usually limited, and nitrogen and organic 
matter decline rapidly unless they are maintained by using manure and 
legumes such as alfalfa or Ladino clover. In many places the rolling 
topography is not well suited to strip cropping, and runoff should 
be controlled by cropping systems. Abundant good cropland is avail- 
able. The association supports prosperous general and dairy farms 
when well managed. 

The Bernardston-Stissing association (B) is also an association of 
deep acid dominantly well-drained soils, but it is characterized by 
moderately large areas of uniformly sloping Bernardston soils within 
a network of narrow areas of poorly drained Stissing and Mansfield 
soils. Some areas of Dutchess soils are included. The well-drained 
Bernardston (and Dutchess) make up 50 to 70 percent of the area and 
are the principal soils well suited to crops. Heavy liming, the use 
of phosphorus, applications of barnyard manure, and the use of al- 
falfa, Ladino clover, or other legumes in the rotation are keys to good 
management on most farms. In addition, areas of good cropland are 
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generally well suited to strip cropping and contour cultivation for 
contro! of runoff. 

The Paxton-Woodbridge association (WQ) consists of 70 to 90 per- 
cent of the uniformly sloping Paxton soil, which occurs in large 
areas, and 5 to 20 percent of its moderately well to st alan drained 
equivalent, the Woodbridge soil. The rest is mainly the poorly drained 
Whitman or the shallow Hollis soil. The association is much like the 
Bernardston-Stissing, but its soils are from crystalline rock materials 
instead of slate and shale and are generally somewhat lower in fer- 
tility, especially in potash. ‘Alfalfa has not been so successful, but 
in similar areas in New England, Ladino clover has done well when 
properly managed. Abundant cropland of moderately good quality 
is available on most farms. Good management on general farms con- 
sists of heavy liming, fertilization with phosphorus and potash, use 
of manure, inclusion of legumes in the rotation, and practicing strip 
cropping and contour tillage on the uniform slopes. 

The Stockbridge-Wassaic association (SW) is 40 to 60 percent dee 
medium-lime Stockbridge soils, occurring in large areas, inters eet 
with slightly smaller acreages of the moderately shallow high-lime 
Wassaic soils or the Pittsfield-Wassaic complex. In most areas a high 
percentage of the Wassaic soils is ledgy or hilly. Most of the good 
cropland is on the Stockbridge soils, but 20 to 40 percent of the area 
is fair cropland on the Wassaic soils. In some places Copake and Eel 
soils are included and make up as much as 20 percent of the areas. 
Generally enough cropland is available on the Stockbridge soils or the 
Pittsfield-Wassaic complex to satisfy the needs of most general or 
dairy farms. The shallow, ledgy, stony, or hilly soils are used for 
pasture. Nevertheless, on many farms there is little excess of good 
cropland. Farmers should take full advantage of the potentially high 
productivity of the good cropland through moderate liming, use of 
phosphorus, and application of available manure in a rotation that in- 
cludes a legume such as alfalfa. Strip cropping and contour culti- 
vation are easily magia to the dominantly uniform slopes. 

The Cossayuna-Albia association (C) is characterized by the un- 
even low relief of the dominant Cossayuna soils, which make up 75 
percent of the area. About 10 to 20 percent is Albia soils in small 
areas, Long crooked areas of poorly drained alluvial soils, Muck, 
acid shallow phase, or wet Mansfield soils occur as a network that, 
divides the well-drained Cossayuna soils into moderate-sized areas. 
Scattered moderate-size areas of deep Troy soils and shallow Nassau 
or Staatsburg soils are included. 

The association is capable of supporting a prosperous agriculture. 
Sufficient cropland is available to satisfy the needs of most general 
farms, although in some places it is cut up into small fields by poorly 
drained areas. 

The soils need moderate quantities of lime, and phosphorus is defi- 
cient. Most areas are well suited to alfalfa. Plant nutrients can 
usually be supplied by the use of available manure in rotations that 
contain legumes such as alfalfa. Generally the relief is uneven, so 
runoff must be controlled by cropping systems rather than by special 
practices such as strip cropping. 

The Bernardston-Nassau association (BN) is characterized by large 
areas of the uniformly sloping deep well-drained acid Bernardston 
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soils (with some Dutchess), which commonly make up about one-half 
of the area, intermingled with equally large hilly areas of the shallow 
acid Nassau soils. In this association farms are located on the Ber- 
nardston soils and depend on them for cropland. Adjacent areas of 
Nassau soils are used for pasture with some of the Bernardston, but the 
central parts of the areas of Nassau soils are generally forested. Farms 
that have been located almost entirely in areas of Nassau soils are rap- 
idly being abandoned. The association therefore supports fewer farms 
per square mile and has more nonfarm land than most others of this 
group. Nevertheless, the farms on it are usually good units. On gen- 
eral farms good soil management should center on use of legumes in the 
rotation, heavy liming, application of phosphorus fertilizer, full use 
of available manure, and the use of strip cropping and contour tillage. 


ASSOCIATIONS DOMINATED BY FAIR CROPLAND AND LAND BETTER 
SUITED TO PASTURE THAN TO CROPS 


These associations generally have little cropland in excess of needs 
of the farm unit, and a large percentage is not of the high quality that 
dominates the first group (see table 9). 

The Wassaic-Pittsfield association (W) is dominated by large areas 
of the Pittsfield-Wassaic complex and the shallow Wassaic soils. 
Large areas of both are hilly or stony and ledgy. The pattern is such 
that some farms have abundant cropland of good quality, but many 
must depend on the shallower soils of fair quality for crops. Fair to 
good land for pasture is plentiful. The soils require little lime, but 
phosphorus is needed, as well as manure and a rotation centered 
about legumes. Fair to good general and dairy farms dominate the 
areas. 

The Rhinebeck-Madalin association (RM) is characterized by its 
nearly level relief. The heavy-textured imperfectly drained Rhine- 
beck soils make up 30 to 50 percent of the area, and the equally heavy 
and poorly drained Madalin soils about 10 to 30 percent. Both large 
and small areas of Hudson, Elmwood, Livingston, and Cossayuna 
soils are included with the long narrow areas of wet alluvial soils. 
Very little high quality cropland is available, but more than 75 per- 
cent is atleast fair for crops. The association Is best suited to a type of 
farming built around production of hay and pasture. Ladino clover is 
the outstanding legume for most areas. The soils generally need little 
lime or potash but are deficient in phosphorus. The nearly level 
topography in most places makes strip cropping unnecessary. Open- 
ditch drainage is needed in manv areas. 

The Hudson association (HU) is made up mainly of Hudson 
soils (70 to 90 percent of the total). Level or gently sloping Hudson 
soils are in the eastern part, into which long fingerlike areas of hilly 
and steep Hudson soils extend along drainageways from the nearby 
Hudson River. The rest of the association is mainly Colonie, Rhine- 
beck, and Hoasic soils in widely scattered areas. The soils are dom- 
inantly heavy-textured and highly susceptible to erosion. From 30 to 
50 percent of the area is poor for crops but at least fair for pasture. 
Little high quality cropland is available. The way in which smooth 
steep Hudson soils are distributed within farm units largely deter- 
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mines the potential prosperity of the farms. Fruit is moderately well 
suited to the smoother areas, but farming systems built around grass 
are usually best suited to farms that include both major constituents. 
On these farms, alfalfa is generally the most productive legume. The 
soils need moderate quantities of lime and heavy phosphorus fertiliza- 
tion, but require little potash in addition to that in the available 
manure. Wherever feasible, cropland with perceptible slopes should 
be strip-cropped. 

About 40 to 60 percent of the Nassau-Troy (Cossayuna) association 
(NT) consists of shallow Nassau soils, which occur in large areas. 
One-half to three-fourths of the Nassau areas are hilly and poorly 
suited to crops. The deep Troy (and Cossayuna) soils make up 20 to 
380 percent of the association and occur as both large and small areas 
surrounded by larger areas of Nassau soils. A few farms have suffi- 
cient good cropland available to support a good farm business, but 
most farms must depend partly on the poorer undulating and rolling 
Nassau soils for crops. Almost all farms depend on the relatively 
poor Nassau soils for pasture. Many of the hilly areas of Nassau soils 
are in forest. 

This association supports relatively few farms per square mile, 
and these are usually only fair. One of the principal problems is to 
obtain sufficient good cropland. The soils need lime, phosphorus, and 
commonly potash. Dairy herds are generally small, so little manure 
is available. In most places legumes used in the crop rotation must be 
depended on to maintain nitrogen and organic matter. 

The Nassau-Dutchess (Bernardston) association (ND) is much 
like the Nassau-Troy (Cossayuna) association except that the good 
cropland available (Dutchess and Bernardston) is more strongly acid 
and generally lower in fertility. Nassau soils make up 40 to 80 per- 
cent of the area, and within these areas are distributed small to large 
isolated areas of Dutchess or Bernardston soils. The Dutchess and 
Bernardston soils make up 80 to 40 percent of the association. The 
management problems are essentially the same as those on the Nassau- 
Troy (Cossayuna) association. 

The Charlton-Rough stony land-Hollis association (CR) includes 
the highlands surrounding Quaker Hill above the Harlem Valley. 
The large areas on precipitous slopes rising from the valley are rough 
stony lands, which make up about one-third of the association. The 
smoother areas at higher elevations and adjacent to these steep slopes 
are mainly the shallow Hollis soils that compose 15 to 20 percent of 
the area. At elevations of 900 to 1,200 feet, usually above the rough 
stony land, are large areas of the Charlton soils, which comprise 40 
to 50 percent of the total area and are the main support of farms in the 
association. Thus, the farms are concentrated on the Charlton soils 
but depend to some extent on Hollis soils where good land is limited. 
The rough stony land is in forest, and so is a part of the Hollis soils, 
The farmed soils are low in fertility and need heavy liming, applica- 
tions of phosphorus, potash, and manure, and use of legumes in the 
crop rotation. Alfalfa has not been successful in most trials on these 
soils; red clover, Ladino clover, and birdsfoot trefoil should receive 
the greatest attention. 
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ASSOCIATIONS DOMINATED BY LAND BETTER SUITED TO PASTURE 
THAN TO CROPS 


The three associations in this group contain very little soil that can 
be used for crops; most of the land is so stony or filled with outcrops 
of bedrock that cultivation is impossible. All contain large percent- 
ages of land at least fair for permanent pasture, through production 
is commonly low in midsummer as a result of poor moisture relations. 
These associations are generally used for farming only where they 
can be used for pasture in conjunction with nearby areas containing 
good cropland. 

The Stony Cossayuna-Staatsburg association (SC) is dominated by 
Cossayuna stony silt loam, rolling phase, which contains sufficient large 
stones and boulders to be generally unsuited to cultivation. About 
15 to 25 percent consists of the shallow Staatsburg soils. Inclusions 
of nonstony Cossayuna soil and soils of the terraces may total as much . 
as 25 percent in some places and provide small fields suitable for 
cultivation. The land is mainly idle or forested. 

The Staatsburg association (ST) is 70 to 90 percent very shallow 
Staatsburg soils, with minor inclusions of Cossayuna, Hoosic, and 
poorly drained soils in small areas. Not more than one-fourth can 

2 cultivated. The area is mainly idle or forested, except where it 
adjoins other associations containing good cropland. 

The Dover association (DO) is 70 to 90 percent Dover fine sandy 
loam, ledgy rolling phase, which is unsuited to cultivation, with inclu- 
sions of Dover fine sandy loam, rolling phase, Stockbridge soils, 
alluvial soils, and muck. Much of the area is idle, but parts adjacent 
to other associations of the Harlem Valley are used for pasture. 


ASSOCIATIONS DOMINATED BY LAND BEST SUITED TO FOREST 


These associations contain little soil suitable for either crops or 
pasture. Isolated areas contain some land fair for cropland and 
pasture and support a few poor farm units. 

The Hollis-Charlton (Paxton) association (HC) is 70 to 80 
percent shallow acid droughty Hollis soils and 20 to 80 percent Charl- 
ton or Paxton soils. More than one-third, and in most places 
nearer one-half, of the area is very poor for either crops or pasture. 
About 40 percent is poor for pasture. Not more than one-third is 
fair land for crops. The association is mostly idle or in forest. A 
few farms are operating where Charlton or Paxton soils provide 
a small acreage of cropland that can be supplemented by the best areas 
of Hollis soils. 

The Nassau association (N) is 75 to 90 percent shallow droughty 
acid Nassau soils and 10 to 25 percent inclusions of Dutchess, Cos- 
sayuna, or alluvial soils. Most of the area is idle or forested; the 
association has been the site of widespread abandonment of farms. 
A few poor farms are still operating on the better areas of Nassau 
soils or where small areas of Cossayuna or Dutchess soils occur. 

The Rough stony land-Gloucester-Chatfield association (RG) is 
characterized by large areas of rough stony land, which makes up 60 
to 80 percent of the area. Intermingled are smaller areas of Glouces- 
ter or shallow Chatfield soils, comprising as much as one-third of 
the area, on which some operating farms are located. Usually lack 
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of adequate cropland and poor quality of land available for either 
crops or pasture limit farming. 

The Rough stony land association (R) is in most places more than 
80 or 90 percent Rough stony land (Gloucester, Hollis, and Chat- 
field soil materials). A few areas are dominated by Steep ledgy 
land (Nassau soil material). In all areas very little or no land is 
suitable for either crops or pasture. The association is almost 
entirely forested. 


MORPHOLOGY AND GENESIS OF SOILS 


By Marlin G, Cline, professor of soil science, Cornell University 


Soil is the product of soil-forming processes acting on materials 
deposited or accumulated by geologic agencies. The characteristics 
of the soil at any given point are determined by (1) the physical and 
mineralogical composition of the parent material, (2) the climate 
under which the soil material has accumulated and existed since 
accumulation, (3) the plant and animal life on and in the soil, (4) 
the relief or lay of the land, and (5) the length of time the forces 
of development have acted on the material (8). 

Climate and vegetation are the active factors of soil genesis. They 
exert their influences on the parent material and change it from a 
heterogeneous mass of inert material to a body that has a definite 
genetic morphology and that is filled with living things. The effects 
of climate and vegetation are guided, or limited, to varying degrees by 
the modifying influence of relief as it affects such conditions as 
exposure, drainage, the quantity of water that percolates through the 
soil, the rate of natural erosion, and the kinds and amounts of plant 
and animal life on and in the soil. The nature of the parent material 
itself also guides the course of action that results Fath the forces 
of climate and vegetation. It is important in determining internal 
soil climate and the kinds of life that exist in the soil. The degree 
to which it resists the forces of climate and vegetation is of major 
importance. Finally, time is involved for changes to take place, 
and age becomes a factor of soil formation. Age is reflected in the 
degree to which the soil has developed into a body that is in equilibrium 
with its environment. The degree of such development depends not 
only on time but also on the rate of action of the forces of climate 
and vegetation as that rate is guided by the factors of relief and 
parent material. 

Within the boundaries of Dutchess County, climate varies within 
relatively narrow limits. The average annual precipitation at seven 
stations over a period of years ranged from 88 to 50 inches; that of 
the growing season, from 17 to 22 inches. The mean annual temper- 
ature ranges from 47 to 50° F.; that of the growing season, from 65 to 
67°. The highlands of the south and east have the highest rainfall 
and the lowest temperature. The average length of the growing 
season is about 160 days. 

The well-drained sites were originally heavily forested with hard- 
woods, which return relatively large quantities of plant nutrients to 
the surface. The trees thus counteracted the tendency of percolating 
waters to remove nutrients, particularly bases, from the soil profile. 

The cool climate is not conducive to extremely rapid weathering 
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of minerals. The parent material is mainly of glacial origin and has 
been exposed to soil-forming processes for a relatively short time; 
consequently, materials that tend to resist the forces prevalent have 
been changed relatively little in the soils of Dutchess County, com- 
pared to soils derived from older materials of similar kind in many 
other parts of the United States. 

Nevertheless, certain common characteristics have developed on soils 
of well-drained sites even though the materials they developed from 
were originally greatly different. All have a dark-colored horizon 
at the surface in which organic matter has accumulated. In virgin 
areas this is generally only a little mixed with mineral soil; but in 
the soils high in lime, a well-defined A, horizon occurs under present 
forests. The upper part of the solum is yellowish brown and is dis- 
tinguishable from the lower part mainly on the basis of its fine crumb 
structure, which contrasts with the weak fine blocky structure at 
depths below 8 or 10 inches. There is little textural profile within 
the solum except in special cases that will be noted. On. the soils 
from acid materials, a thin gray layer less than one-fourth inch thick 
occurs immediately under the humus layer in undisturbed forests. 
The C horizon is characteristically more gray in color and slightly 
lighter in texture than the solum. These characteristics point to more 
rapid formation of clay in the solum than in the parent material and 
to little translocation of clay within the solum. 

Total amounts of various elements in profiles of Stockbridge grav- 
elly loam, gently sloping and sloping phases; Troy gravelly loam, slop- 
ing phase; Wassaic gravelly loam, rolling phase; and Merrimac grav- 
elly sandy loam, el phase (or Merrimac gravelly fine sandy loam, 
nearly level and undulating phases) in Dutchess County have been 
determined by Bizzell (2).* These data show that nitrogen, phos- 
phorus, and sulfur decrease from the surface downward. Calcium 
content is higher in the topmost layer and in the parent material than 
in the lower part of the solum of soils that originally contained much 
lime. Calcium content also decreases from the surface downward in 
soils derived from strongly acid materials. Potassium and magne- 
sium supplies, however, increase with depth and are higher than the 
calcium content throughout the profiles examined. Thus the effects of 
leaching of the end products of weathering are apparent in the data for 
potassium and magnesium, whereas the counteracting effects of veg- 
etation in returning to the surface litter that is high in certain plant 
nutrients is apparent in the data for the other elements. 

Comparatively weak textural profiles in which bases have been mod- 
erately leached from the solum, with consequent development of 
acidity, are characteristic of the normal soils of the area. These gen- 
eral characteristics may be considered the effects of the relatively con- 
stant climatic conditions and general type of vegetation within the 
area, They are the common characteristics of the zonal soil series 
listed in table 10. 

Among the zonal soils (8), however, striking differences exist and 
can be related to the kinds of rock materials from which the soils are 
derived. Observations of this kind, limited to a small area like 


‘Designated as Gloucester, Dutchess, Dover, and Merrimac soils, respectively, 
in the soil survey of 1907 and in Bizzell’s bulletin (2). 
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Dutchess County, may lead to the inference that the kind of geological 
material is the dominant soil-forming factor. This is true to the ex- 
tent that it largely determines differences among soils, provided cli- 
mate, vegetation, relief, and age are reasonably constant. Thus, in 
Dutchess County, differences among the zonal soil series may be at- 
tributed mainly to differences of thickness and kind of parent material, 
as indicated in table 10. 

The most striking differences among soils of the county, however, 
are found among those soils derived from similar parent materials. 
Within an area covered by one kind of glacial till, for example, the 
soils vary from the general type of profile described for the zonal soils 
to a soil with a thick, black highly organic layer at the surface and a 

ray highly mottled subsoil. These differences are associated with 
Aierances in relief and internal and external drainage. The soil 
climate is modified by relief and drainage. In the black highly or- 
ganic soil mentioned above, waterlogging of the entire soil persists 
most of the year, and as a result there is deficiency of oxygen, domi- 
nance of water-tolerant vegetation, a small amount of leaching, and the 
accumulation of plant. remains under conditions for decomposition en- 
tirely different from those in well-drained soils. These waterlogged 
soils and intergrades to the well-drained soils are intrazonal soils, or 
soils within a zonal region (8). 

Sediments washed from soils or soil materials of the county are 
deposited periodically on the flood plains of present streams. ‘These 
materials have been in place for very short periods, and new materials 
are added at the surface almost every year. Even though the forces 
of climate and vegetation may be similar to those acting on the ad- 
jacent uplands, they have not acted long enough to produce the effects 
noted for the zonal soils of the region. Such young soils are called 
azonal (8). 

Tt should not be inferred that the effects of soil-forming processes 
are entirely lacking in these flood-plain soils. There is generally 
evidence of accumulation of organic matter in the surface layers, and 
where local conditions in relief or height of water table of nearby 
streams have caused excessively moist soil conditions, many of the 
characteristics of the hydromorphic intrazonal soils of the uplands 
are apparent. These characteristics are exceptionally high organic- 
matter content in the surface layer, light-gray color of underlying 
horizons, and mottling of soils subjected to a fluctuating water table. 

In table 10 the soil series of the county have been grouped in gen- 
eral types of profiles that represent great soil groups and orders. 
Reference to this table, which includes a general description of the 
parent material, will indicate to what degree the soil-forming forces 
mentioned above have apparently operated (1) to form greatly dif- 
ferent soils from the same parent material and (2) remarkably simi- 
lar soils from different parent materials. 

Some doubt exists as to the great soil group to which the zonal 
soils (table 10) belong; the exact classification of many must await 
further physical and chemical studies. The zonal soils derived from 
strongly acid materials are undoubtedly Brown Podzolic soils. They 
have a 2- to 4-inch layer of matted mor (organic matter) on the sur- 
face and a thin light-gray incipient A, horizon, commonly less than 
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one-fourth inch thick. In many places a miniature Podzol profile, 
complete with gray A,, moderately organic B,, and weak thin rusty- 
brown B,, is present immediately under the humus layer, all within a 
thickness of 2 inches. A moderate yellowish-brown B horizon ex- 
tends to a depth between 12 and 20 inches, with little apparent change 
except a gradation from a medium crumb structure to a weak fine 
blocky structure with depth in the loam and silt loam soils. The B 
is underlain by lighter colored and commonly lighter textured mate- 
rial of the C horizon. 

At the other extreme, the Pittsfield, Dover, and Wassaic soils, which 
are derived from highly calcareous materials, generally have a dis- 
tinct A, horizon under present wood lots, which have all been dis- 
turbed by cutting and some grazing. No gray A, horizon is apparent, 
but the horizon under the A, looks like the B horizon of the Brown 
Podzolic soils. There is little evidence of a distinct accumulation of 
clay in the B at the expense of an A horizon, though there is some 
structural change with depth. These neutral brown soils are con- 
sidered Brown Forest soils. 

The Palmyra and Hudson soils show considerable textural profile, 
and remnants of a thin pale-brown A, horizon can be found under the 
plowed layer in some areas. Probably these soils are Gray-Brown 
Podzolic. The area is in a transition zone from the Gray-Brown to 
Brown Podzolic regions, and several soils, as the Troy, Cossayuna, 
Stockbridge, and Copake, have some characteristics of both great soil 
groups. 

Acooutsa with the typical zonal soils are areas in which bedrock 
is near the surface. These soils have profiles that are essentially simi- 
lar to the typical zonal profiles in kind and arrangement of horizons, 
but the soils are thin, and in many places the horizons also. Com- 
monly a very thin horizon of decomposing bedrock underlies a thin 
B horizon. These profiles have been designated as Lithosolie in table 
10, inasmuch as they appear to be transitions to the Lithosols of the 
azonal order. 

A third type of profile that falls within the range of Brown Forest, 
Gray-Brown Podazolic, or Brown Podzolic soils has been designated 
as weakly hydromorphic in table 10. The soils are commonly de- 
scribed as moderately well to imperfectly drained. To a depth of 12 
or 15 inches, the profile is essentially similar to that of the associated 
well-drained soils, From 12 or 15 to 18 or 24 inches, however, the B 
horizon is mottled and streaked with strong brown and dusky yellow, 
probably indicating alternating oxidizing and reducing conditions as 
a result of periodic waterlogging. Below 18 or 24 inches the soil 
material is generally very compact and often semicemented. This 
compact layer appears to be merely compact till in some soils; in others 
it may be a genetic panlike horizon. Its net effect, whatever its 
nature, is to retard the downward movement of water and to contribute 
to temporary waterlogging of the layer immediately above it. 

The Low-Humic Gley soils (table 10) in forests have a 4- to 6-inch 
A, horizon at the surface. It gives way to a pale-brown or light 
brownish-gray (commonly called gray) gleylike A horizon about 4 to 
8 inches thick. This is underlain by a light yellowish-brown B 
horizon of medium blocky structure that is profusely mottled and 
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streaked with strong brown and dusky yellow. A very compact semi- 
cemented layer almost impermeable to water occurs in some soils at 
15 or 20 inches. This “hardpan” is highly mottled but somewhat 
lighter in color than the layer above. This “pan” eae) cea into 
compact parent material that is less strongly cemented, but it may 
overlie an unconforming stratum of silt or clay. The soils do not have 
well-defined textural profiles; the “hardpan” is very compact, and 
when dry is seemingly cemented. It is not indurated, however, and 
crumbles suddenly under hard pressure. After long periods of wet 
weather, the cementation is less apparent. The effect of this high] 
compact layer is to waterlog the entire soil for prolonged periods. It 
is probable that the gray color of the second horizon may be the 
result of very high microbiological activity on the relatively large 
quantity of organic matter of the surface layer and competition for 
oxygen with resulting reduction of iron compounds. 

The Humic Gley soil series of Dutchess County have a mucklike 
layer high in organic material at the surface that is 6 to as much as 
10 or 12 inches thick. It is underlain by medium-gray to light 
brownish-gray material only slightly mottled with yellow and brown. 
This material may continue to considerable depth with increasing 
mottling or may grade into light yellowish-brown strongly mottled 
material below 6 or 8 inches. The soil is saturated throughout the 
year under normal conditions, and organic matter accumulates on 
the surface in large quantities. 

The Alluvial soils have been subdivided into four general types 
of profiles. In the typical alluvial soil profile, a weak A, horizon, 
darker in color than the underlying horizons, is generally present, but 
recognizable horizons below it are apparently caused mainly by acci- 
dents of deposition and not by genetic development through soil- 
forming processes. Some evidence of removal of bases from the 
upper parts of the profile can be found. The pH commonly increases 
slightly with depth. 

Where the water table is high for relatively short periods of time, 
the soil material below 15 or 18 inches is mottled and streaked with 
rusty brown and yellow—weakly Hydromorphic profiles. Where the 
high water table is maintained for longer periods, the A horizon 
is brownish gray to dusky brown and mottling occurs from the sur- 
face downward—moderately hydromorphic profiles. Where the water 
table is permanently at or near the surface, a dark-gray to black muck- 
like horizon up to 8 inches thick occurs at the surface and the under- 
lying mineral soil is medium gray or light brownish gray streaked 
with dusky yellow and dark yellowish brown—strongly hydromor- 
phic profiles. In Dutchess County, the Wayland soil series includes 
both strongly and moderately hydromorphic profiles, 
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within this law. More information on Section 508 and the 
technical standards can be found at www.section508.gov. 

If you require assistance or wish to report an issue related 
to the accessibility of any content on this website, please 
email Section508@oc.usda.gov. If applicable, please include 
the web address or URL and the specific problems you have 
encountered. You may also contact a representative from the 
USDA Section 508 Coordination Team. 
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AGRICULTURAL EXPERIMENT STATION 


| LEGEND COLOR GROUPING | 
| | 
| 
| Aa Albia gravelly silt loam, gently sloping phase (0-8 percent slopes) WELL-DRAINED SOILS MODERATELY WELL TO IMPERFECTLY DRAINED SOILS 
Ab Albia gravelly silt loam, sloping phase (8-15 percent slopes) NEARLY LEVEL TO SLOPING, DEEP OVER BEDROCK DERIVED FROM GLACIAL TILL AND OUTWASH | | 
Ac Alluvial soils, undifferentiated (0-3 percent siopes) DERIVED FROM MEDIUM TO HIGH-LIME GLACIAL TILL MANAGEMENT | 
Ad Amenia silt loam (0-5 percent slopes) MANAGEMENT Grove 
Ae Atherton silt loam (0-3 percent slopes) GROUP Ess 3M Boynton gravelly silt loam 
Ba Bernardston gravelly silt loam, eroded moderately steep phase (15-30 percent slopes) 2E Albia gravelly silt loam, gently sloping phase 3H Kendaia silt loam i | 
Bb Bernardston gravelly silt loam, moderately steep phase (15-30 percent slopes) ae Albia gravelly silt loam. sloping phase 3H Stissing gravelly silt loam 
Bc Bernardston gravelly silt loam, sloping phase (5-15 percent slopes) a Seas Sue loam, undulating and rolling phases DERIVED FROM RECENT ALLUVIUM AND FROM LACUSTRINE SILTS AND CLAYS | 
Bd Boynton gravelly silt loam (0-8 percent siopes) 3£ Cossayuna gravelly loam, eroded undulating and ralling phases MANAGEMENT | | 
Be Braceville, Hero, and Phelps silt loams, undifferentiated (0-5 percent slopes) 2C Cosseyuns gravelly lodm, undulating and rolling phases GROUP | 
Ca Carlisle muck (0-2 percent slopes) 4A. Cossayuna stony silt loam, railing phase 4E Alluvial soils, undifferentiated | 
Cb Chagrin gravelly loam, alluvial-fan phase (2-5 percent slopes) 2B Dover tine sandy ioam, rolling phase 3H Housatonic silt) loam | 
Ce Chagrin silt loam (0-3 percent slopes) 2B Pittstreld gravelly loam, sloping phase SH Bedi Hook silt toam | 
| Cd Chariton gravelly loam, moderately steep phase (15-30 percent siopes) 2B Pittstield- Wassaic gravelly loams, undulating and rolling phases | | 
Ce Charlton gravelly loam, steep phase (30-45 percent slopes) 2C Stockbridge gravelly loam. gently stoping and sloping phases : | 
Ct Charlton gravelly loam, undulating and sloping phases (3-15 percent siopes) Fa leans ip pei pre itr nian POORLY DRAINED SOILS | 
Cg Charlton stony loam, moderately steep phase (15-30 percent slopes) BC “Fhuviaravellyiioani. dlopidgiehase leases al | | 
Ch Chatfield stony loam, ledgy hilly phase (15-30 percent slopes) | 
| Ci Chatfield stony loam, ledgy rolling phase (5-15 percent slopes) DERIVED FROM ACID GLACIAL TILL Eo 3H Madalin silt loam I 
| Cj Claverack gravelly loam (0-5 percent siopes) MANAGEMENT SH: Madalin silty ‘cfay: toam 
Ck Colonie fine sandy loam,hilly and steep phases (15-35 percent slopes) GROUP j 
| cl Coionie tine sandy loam, nearly level phase (0-3 percent slopes) 2C_ Bernardston gravelly silt loam, sloping phase | 
Cm_ Colonie fine sandy loam, rolling phase (5-15 percent slopes) 2D. ‘Cheriton ecaveny foam: Snduletiigiand stoping pneses VERY POORLY DRAINED MINERAL SOILS 
Cn Copake fine sandy loam, nearly level and undulating phases (0-8 percent slopes) 2e, Dutchess etavelly sit loam:eroded mpdisne ee TOMINRIPRESES MANAGEMENT 
| :. 2C Dutchess gravelly silt loam, undulating and rolling phases GROUP 
Co Copake gravelly loam, hilly phase (15-25 percent slopes) 2D Gloucester gravelly loam, rolling phase 4E Atherton silt loam 
Cp Copake gravelly loam, nearly level and undulating phases (0-8 percent slopes) 4A Gloucester stony loam, rolling phase 4 Uvingston silty clay loam 
Cr Copake gravelly loam, rolling phase (5-15 percent slopes) ZE  Pittstown gravelly silt loam, nearly level and gently sloping phases ; 4E Lyons silt loam 
Cs — Copake gravelly loam, steep phase (25-45 percent slopes) 2E Sutton silt loam ee 4 Mansfield silt loam 
Ct Cossayuna fine sandy loam, undulating and rolling phases (3-15 percent slopes) 2D Woodbridge gravelly loam, gently sloping and sloping phases ———— 4E Saco silty clay loam 
Cu Cossayuna gravelly loam, eroded hilly phese (15-30 percent slopes) 4E Wayland silt loam 
| Cv —_ Cossayuna gravelly loam, eroded undulating and rolling phases (3-15 percent slopes) DERIVED FROM GLACIAL OUTWASH AND SANDY LACUSTRINE MATERIAL 4E Whitman stony silt loam 
| Cw = Cossayuna gravelly loarn, hilly phase (15-30 percent slopes) MANAGEMENT 
Cx Cossayuna gravelly loam, undulating and rolling phases (3-15 percent slopes) SROUF . . " | 
Cy —Cossayuna stony silt loam, hilly phase (15-30 percent slopes) ne pie ee nici SIE loses. uunditfereatisted ORGANIC SOILS AND MISCELLANEOUS LAND TYPES 
Cz Cossayuna stony silt loam, rolling phase (5-15 percent slopes) 1B Colonie Pie saicdy loam). nieeely level phase MANAGEMENT 
Da Dover fine sandy loam, hilly phase (15-30 percent slopes) 2C Colonie fine sandy loam, rolling phase SROUF 
Db Dover fine sandy loam, ledgy hilly phase (15-30 percent slopes) 1B Copake fine sandy loam, nearly level and undulating phases . aaa | | 
De Dover fine sandy ioam, ledgy rolling phase (5-15 percent slopes) 1B Copake gravelly loam, nearly level and undulating phases SO. Mii, acid dees ohase 
| Dd Dover fine sandy loam, ledgy steep phase (30-45 percent slopes) 2C Copake gravelly loam, rolling phase SC Muck, acid shallow phase 
| De Dover fine sandy loam, rolling phase (5-15 percent slopes) 26, ‘Elmwood: tine:sandy loam © Tiel harsh, deechavaierpliase 
\ Df Dutchess gravelly silt loam, eroded hilly phase (15-30 percent slopes) ——— 18 Hassle fine sandy loam, nearly level and undulating phases 6 Urban land, undifferentiated 
| Dg Dutchess gravelly silt loam, eroded undulating and rolling phases (3-15 percent slopes) od hae ens pats bar a undulating anaes 
| Dh Dutchess gravelly silt loam, hilly phase (15-30 percent slopes) 3F Hoosic pai sandy ee levalvandsundulatinasphases 
} | Dk Dutchess gravelly silt loam, undulating and rolling phases (3-15 percent slopes) 1B Hoosic loam, nearly level and undulsting phases | 
| | Ea Eel and Lobdell silt loams, undifferentiated (O-2 percent slopes) 3F Merrimac gravelly fine sandy loam, nearly level and undulating phases | 
| | Eb Elmwood fine sandy loam (0-5 percent slopes) 1B Palmyra gravelly loam, nearly level and undulating phases 
| Ga__ Genesee fine sandy loam (0-3 percent slopes) 
| Gb Gloucester gravelly loam, hilly phase (15-30 percent slopes) DERIVED FROM LACUSTRINE SILTS AND CLAYS CONVENTIONAL | 
Ge Gloucester gravelly loam, rolling phase (5-15 percent slopes) MANAGEMENT SIGNS 
Gd Gloucester gravetty toam, steep phase (25-45 percent stopes) aRour | 
Ge Gloucester stony loam, hilly phase (15-30 percent slopes) 2C Hudson tones sandy loam, gently sloping phase CULTURE 
: 2F Hudson silt loam, gently sloping phase (Printed in black! 
Gf Gloucester stony loam, rolling phase (5-15 percent slopes) aa | 3G Hudson silt loam, rolling phase 
Ge Gloucester stony loam, steep phase (30-45 percent slopes) | 3G Hudson silty clay loam, eroded rolling phase 
Ha Hollis channery loam, eroded hilly phase (15-30 percent slopes) 2F Hudson silty clay loam, gently sloping phase | 
| Hb Hollis channery loam, eroded rolling phase (5-15 percent sloves) 2G = Rhinebeck silt foam 
| He Hollis channery loam, ledgy hilly phase (10-30 percent slopes) 2G Rhinebeck silty clay loam SS 
| Hd Hollis channery loam, rolling phase (5-15 percent slopes) 
| He Hoosic fine sandy loam, nearly ievel and undulating phases (0-8 percent slopes) DERIVED FROM'RECENTAECUVIUM so T. : 
Hf Hoosic gravelly loam, hilly phase (15-25 percent slopes) MANAGEMENT City or Village, Roads, B 
He Hoosic gravelly loam, nearly level and undulating phases (0-2 percent slopes) GROVE ™ niEYES: eases Bepabyenes, 
1A Chagrin gravelly loam, alluvial-fan phase Levee, Lighthouse, Fort 
Hh Hoosic gravelly loam, rolling phase (5-15 percent slopes) 1A Chagrin silt loam 
Hk — Hoosic gravelly loam, steep phase (25-45 percent slopes) 2A Eel and Lobdeli silt loams, undifferentiated ‘ | ie ee 
HI Hoosic gravelly sandy loam, nearly level and undulating phases (0-8 percent slopes) 1A Genesee fine sandy foam ABANDONED RR | 
Him Hoosic loam, nearly level and undulating ohases (0-8 percent slopes) 1A Ondawa gravelly loam, alluvial-fan phase iL —_ = = za 
Hn — Housatonic silt loam (0-2 percent slopes) 2A Pawiett silt loam Secondary roads, Railroads | 
Ho Hudson fine sandy loam, gently sloping phase (2-8 percent slopes) 1A Poultney loam Trails 
Hp Hudson silt loam, gently sloping phase (2-8 percent slopes) 1A Poultney silt loam > | @ OR ABOVE 
Hr — Hudson silt loam, hilly phase (15-30 percent slopes) | Ae | 
Hs Hudson silt loam, rolling phase (10-15 percent slopes) HILLY AND MODERATELY STEEP, DEEP OVER BEDROCK [ : — a 
Ht Hudson silty clay !oam, eroded rolling phase (10-15 percent slopes) DERIVED FROM GLACIAL TILL AND OUTWASH Bridges, Ferry Railroad crossings 
Hu —_ Hudson silty clay loam, gently sloping phase (2-8 percent slopes) MANAGEMENT 
Hv Hudson silty clay loam, hilly phase (15-30 percent slopes) GROUP 4 
Hw Hudson silty clay loam, steep phase (30+ percent slopes) 3C Bernardston gravelly silt ioam, eroded moderately steep phase J 
Ka Kendaia silt ioam (0-3 percent slopes) 3B Bernardston gravelly silt loam, moderately steep phase : ae 3 
La _ Livingston silty clay toam (0-3 percent slopes) 3D Chariton gravelly loam, moderately steep phase ; Ford, Dam, ; 
48 Chariton gravelly loam, steep phase Sawnill, Windmill 
Lb Lyons silt loam (0-3 percent slopes) 4A Chariton stony ioam, moderately steep phase en 
Ma Madalin silt loam (0-3 percent slopes) 3C Cossayuna gravelly loam, eroded hilly phase | —_ NC bk ae 
| Mb = Madalin silty clay loam (0-3 percent slopes) 38 Cossayuna gravelly loam, hilly phase ae | .tAND SEAN, 
Mc Made land 4A Cossayuna stony silt loam, hilly phase | sas Par ER ws | 
| Md Mansfield silt loam (0-3 percent slopes) 3A Dover fine sandy loam, hilly phase School, Ghurch, Boundary lines 
| Me Merrimac gravelly fine sandy loam, nearly level and undulating phases (0-8 percent slopes) 3C Dutchess gravelly silt loam, eroded hilly phase Creamery, Cemeteries 
| Mt Merrimac gravelly sandy loam, hilly phase (15-30 percent slopes) 3B Dutchess gravelly silt loam, hilly phase : ~ | 
| Mg Muck, acid, deep phase (0-2 percent slopes) 3D Gloucester gravelly loam, hilly phase 4 = | 
| Mn Muck, acid, shallow phase (0-2 percent slopes) SA; (Gloucester ieravélly Joni: steep phase i Oy : 
Nb Nassau-Cossayuna gravelly loams, eroded undulating and rolling phases (3-15 percent slopes) 3A Pittsfield gravelly feats moderately steep phase Roundary WONUNIeTE, Section lines, 
Ne Nassau- Cossayuna gravelly loams, undulating and rolling phases (3-15 percent slopes) 3A Pittsfield-Wassaic gravelly ioams, hilly phases Oil or Gas wells Recovered corners 
Nd Nassau slaty silt loam, eroded undulating and rolling phases (3-15 percent slopes) 3C Stockbridge gravelly loam, eroded moderately steep phase 
Ne Nassau slaty silt loam, ledgy hilly phase (15-30 percent slopes) 3B Stockbridge gravelly loam, moderately steep phase | & * 
Nf Nassau siaty silt loam, ledgy undulating and rolling phases (3-15 percent slopes) 3C Troy gravelly loam, eroded moderately steep phase ee @ ei8 
Ng Nassau siaty silt loam, undulating and rolling phases (3-15 percent slopes) - be eer sie sie aay prises cers eae J | 
| Oa  Ondawa gravelly loam, alluvial-fan phase (0-5 percent slopes) 56: Woaderides aiavelly foam, ‘mnedlerstely, S36 (phew bis Se eats | 
Pa Palmyra gravelly loam, hilly phase (15-25 percent slopes) OU} or Gas tanks | | 
Pb Palmyra gravelly loam, nearly leve! and undulating phases (0-8 percent slopes) DERIVED FROM LACUSTRINE SILTS AND CLAYS a | | 
Pc Palmyra gravelly |oam, steep phase (25-45 percent slopes) MANAGEMENT | 49 — ] | 
Pd Pawlet silt loam (0-3 percent slopes) GROUP Yip sea | | 
Pe Pittsfield gravelly loam, moderately steep phase (15-30 percent slopes) 5A Colonie fine sandy loam, hilly and steep phases Lis = | 
Pf Pittsfield gravelly loam, sloping phase (5-15 percent slopes) SB: iCopake carey ee ay Ahase Quarry or Gravel pit. Soil boundaries; 
Pg Pittsfieid-Wassaic gravelly loams, hilly phases (15-30 percent slopes) WY) oe rev soe — cc hay a a scarce Sad and 
Ph Pittsfield-Wassaic gravelly loams, stony and ledgy hilly phases (15-30 percent slopes) 4B! ‘HossiC gravelly: losm, steep prase : ° ‘ 
Pk Pittstield-Wassaic gravelly loams, stony and ledgy rolling phases (5-15 percent slopes) —~ SA Merrimac gravelly sandy foam, hilly phase 
PI Pittsfield-Wassaic gravelly loams, undulating and rolling phases (3-15 percent slopes) 3A Palmyra gravelly ioam, hilly phase RELIEF 
| Pm_ Pittstown gravelly silt loam, nearly level and gently sloping phases (0-8 percent slopes) 4B Palmyra gravelly loam, steep phase (Printed in brown or black! 
Pn Poultney !oam (0-3 percent slopes) - 
Po Poultney si't loam (0-3 percent slopes) STEEP SOILS, DEEP a— Dp) 
Ra Red Hook silt loam (0-3 percent slopes) : 0 ee 
DERIVED FROM ALL MATERIALS e tii 
Rb = Rhinebeck silt loam (0-5 percent slopes) MANAGEMENT C= A | = é 
Rc Rhinebeck silty clay !oam (2-5 percent slopes) GROUP Contours, Prominent hills or 
Rd Rough stony land (Gloucester, Hollis and Chatfield soil materials) (25-60 percent slopes) 3G Hudson silt loam, hilly phase Depression contours Mountain peaks 
Sa Saco silty clay loam (0-2 percent slopes) 3G Hudson silty clay loam, hilly phase [_ 
Sb = Staatsburg gravelly loam, ledgy undulating and rolling phases (3-15 percent slopes) 4B Hudson silty clay loam, steep phase | 
Sc Staatsburg gravelly loam, very ledgy hilly phase (15-30 percent slopes) | j 
Sd = Staatsbureg gravelly loam, very ledgy rolling phase (5- 15 percent slopes) NEARLY LEVEL TO HILLY SOILS, SHALLOW OVER BEDROCK Sand. Wash, Bluff. Escarpment, 
Se Steep ledgy land (Nassau soil material) (30+ percent slopes) DERIVED FROM GLACIAL TILL Sand dunes Mine dumps 
Sf Steep ledgy land (Wassaic and Staatsburg soil materials) (30+ percent slopes) MANAGEMENT 
Sg Stissing gravelly silt loam (0-5 percent slopes) GROUP DRAINAGE 
Sh Stockbridge gravelly loam, eroded moderately steep phase (15 30 percent slopes) 4c Holts channery loam, eroded hilly phase 1 Pecated i'n) 
| Sk — Stockbridge gravelly loam, gently sloping and sloping phases (0-15 percent slopes) 4C Hollis channery loam, eroded ‘rolling phase 
S| Stockbridge gravelly loam, moderately steep phase (15-30 percent slopes) 3E Hollis channery loam, rolling phase 
. 3C Nassau-Cossayuna gravelly loams, eroded hilly phases 
Sm_ Stockbridge stony loam, sloping phase (5-15 percent slopes) 3 Nassau-Cossayuna gravelly loams, eroded undulating and rolling phases | 
Sn Woodbridge silt loam (0-5 percent slopes} 3E Nassau-Cossayuua gravelly loams, undulating and rolling phases 3 | 
| Ta Tidal marsh, fresh water phase (0-1 percent slopes} 4C Nassau slaty silt loam, undulating and rolling phases Streams, Springs, Lakes, Ponds, 
| Tb Troy gravelly loam, eroded moderately steep phase (15-30 percent slopes) 4C Nassau slaty silt loam, eroded undulating and rolling phases Wells, Flowing wells — Intermittent lakes 
| Tc Troy gravelly loam, gently sloping phase (3-8 percent slopes) 4A Pittsfield-Wassaic gravelly loams, stony and ledgy rolling phases _ = | 
| Td ‘Troy gravelly loam, moderately steep phase (15-30 percent slopes) 4A Pittsfield-Wassaic gravelly loams, stony and ledgy hilly phases = hokaenel | 
Te Troy gravelly loam, sloping phase (8-15 percent slopes) 4C Wassaic gravelly loam, hilly phase | ‘3 eg | 
| Tf Troy gravelly ioam, steep phase (30-45 percent slopes) AE, “Wesesles gravelly. Joam, itolling {piss . Sa - - - ; 
| Us Urner lana unierenteted oes nikeamee 
Wa Wassaic gravelly loam, hilly phase (15-30 percent siopes) NEARLY LEVEL TO VERY STEEP, VERY SHALLOW AND WITH . 
| Wb Wassaic gravelly loam, ledgy hilly pnase (15-30 percent slopes) NUMEROUS BEDROCK OUTCROPS 
Wc Wassaic gravelly loam, ledgy rolling phase (5- 15 percent slopes) DERIVED FROM GLACIAL TILL | 
Wd Wassaic gravelly loam, rolling phase (5-15 percent slopes) MANAGEMENT 
We Wayland silt loam (0-2 percent slopes) GROUP Swamp, Submerged marsh, | 
Wt — Whitman stony silt loam (0-3 percent slopes) 58 Chatfield stony loam, ledgy hilly phase Salt marsh Tidal flats | | 
~ . 5B Chatfield stony !oam, ledgy rolling phase | 
We Paxton gravelly loam, gently sloping and sloping phases (3-15 percent slopes) AD Dover fine sandy loam, ledgy hilly phase | 
Wb Paxton gravelly loam, moderately steep phase (15-30 percent slopes) 4D Dover fine sandy loam, ledgy rolling phase 
5B Dover fine sandy loam, ledgy steep phase 
hectare twee 5B Hollis channery loam, ledgy hilly phase 
— 5B Nassau slaty silt loam, ledgy hilly phase | 
4D Nassau slaty silt loam, ledgy undulating and rolling phases 
58 Rough stony land (Gloucester, Hollis, and Chatfield soil materials) 
| 4D Staatsburg gravelly loam, ledgy undulating and rolling phases 
| 58 Seabee maees foam, i ar “ SPECIAL SYM BOLS 
5B Staatsburg gravelly loam, very ledgy rolling phase 
5B Steep as ee ia meal = S' Eroded areasiuf to 25 See 
5B Steep ledgy land (Wassaic and Staatsburg soil materials) *y, Gully not crossable with farm machinery 
4D Wassaic gravelly loam, ledgy hilly phase 
4D Wassaic gravelly loam, ledgy rolling phase 
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and, forest. 
Amenia silt loam__-_....------------------------ Ap Uplands__-_---- 0-5 | Firm glacial till, chiefly from limestone_-.-___-_- Dark brown__._______-_______ Friable_______________________ Brown; grayish-brown to gray, | Firm__--_............--------]----- Gs (0 ne Moderately good |-_---- do.s2.=- Permanent pasture, general farm 
| mottled with yellow, rust to imperfect. crops. 
brown, and gray. 
Atherton silt loam_________..-_-_---------------- AE Outwash ter- 0-3 | Glacial outwash, chiefly acid shale and slate..._| Dark grayish brown or black____|__-__ ©: Fo eae etl Sear ee ee Strongly mottled with yellow, | Firm to compact and plastic; |----- dort <bhlte Very poor_-------|----- dO2se22 03 Forest and permanent pasture. 
races. rust brown, gray; bluish gray friable in lower part. 
7 in lower part. 

Bernardston gravelly silt loam: 

Eroded moderately steep phase_-_____-_--_-__ Ba Uplands_____._- | 15-30 | Compact glacial till, chiefly from acid shale and | Brown_____--_---_------------|_---- do_-...-.---------------- Olive brown to yellowish-brown_| Friable to firm.____...._____--_]----- do: satceao Goodus faves s2ees Very high._-_| Idle land, general farm crops, per- 

| slate. manent pasture, 

Moderately steep phase_______.-.------------ BB f___-- dO.s.t2e222 15-30 |_---- do__.--__ Bees eG Sete Sore Se ee a Se Dark brown; dark yellowish |____- (so ee ne a ee: Olive brown______________--_-_|__--- dOe 2 cccesosco ne eke |e oD 1) (2 ene (oper (0 (1 aC Rey ot High._-____-- General farm crops, permanent 

| brown in lower part. pasture, idle land. 

Sloping phase_____-.-..--------------------- Be |-_---- d0s.S525558 | 5-15 |----- Ch ee a SAME ee ee eee leer Gon SE io ie doi2is2 Jee cee oe et a eer ee eer PORE (ae Saree eee ee Urea d6=2.0522252:\2 33 do---s2s-c258 Medium-_----- Do. 

Boynton gravelly silt loam___.___---------------- Bp |----- dose ececss | 0-8 | Compact glacial till, chiefly from calcareous | Grayish brown_.---...-------_|__--- dO. 2. <2fSest os ceee Seen Light grayish-brown to bluish | Firm to very compact_---.----- Deep to medium-_--| Poor___---------- Low--------- Meadow and permanent pasture, 
| sandstone and slate. gray and brown; mottled general farm crops. 
| throughout with gray, yellow, 
and rust brown. 
Braceville, Hero, and Phelps silt loams, undifferen- BE Outwash _ ter- 0-5 | Braceville: Glacial outwash, chiefly acid shale | Dark brown to gray brown_-_--_-|__-_- Oust ene a ta Light yellowish brown; light | Friable; compact in lower part._| Deep_.----------- Moderately good |_-__- dozzzés2- General farm crops, permanent 
tiated. races. and slate. grayish brown, strongly mot- ; to imperfect. pasture, idle land, forest. 
Hero: Glacial outwash, chiefly limestone, sand- tled in lower part. 
stone, and slate. 
Phelps: Glacial outwash, chiefly limestone. 
Catlislosmutk 20.0 occ eock Slacks as Ca Depressions_---- 0-2 | Neutral organic deposits__.._______.__________ Blaek: voce ete ee Priablez- 3-242 ..2 5 fo502 5. Very dark brown__-.---------- Friablés 5 sc0% 082.0 oot eel Cc en ae Permanently wet--|----- do____--- Forest, idle land (Requires drain- 
age for cultivation). 
Chagrin gravelly loam, alluvial fan phase_._---_---- CB Alluvial fans on 2-5 | Recent alluvium, chiefly from sandstone and | Dark brown; brown to yellowish |_____ OO She al eset ete Brownie (022 5 ok eek dom fo o2ceeeteesi. 25ee these Cs (eee Good.222222233s20 le o225 do___---- Permanent pasture, general farm 
flood plains. limestone; neutral, or alkaline in subsoil only. brown in lower part. crops. 
Chagrin silt loam__.....--.---------------------- Cc Flood plains- .-__ 0-3 |__--_ Select ot thaw ect od an dees Gadece (|: a CE ae eRe IRE UOvec 22 tase see ee eles MGs ket cet cc a eb ateewesl tebe 80020 se deecun Sadek So eclec ass Ls aR eeeeeeeh OG cost Sse fs (1 et General farm crops, permanent 
pasture. 
Charlton gravelly loam: 

Moderately steep phase___-_...--------------- Cp Uplands_--_---- 15-30 | Firm glacial till, chiefly from schist_________._- Rich brown.___--.----_-------_|____- Cs (7 eee ae a ee aE Light brown or yellowish brown; |----- Ct [1 ea a Deep to medium_-|____- do_____-----. High._______- Permanent pasture, idle land, gen- 

| grayish brown in lower part. eral farm crops, forest. 

Steep phase___-..---.-.-.-.-.---...-------- Cg f----- does: sic 22 30-45 |----- (0 a opto ee en oy a CRE Iie A AGsc2z22s5.%2o.c522 4. se5s e228 Onis Jacecdsedce be seceseds|icseh GOs seo as osha secsccscs|slase Ce Cee ee ee ne W622 i2cncsees|osees (: (: ee ee Very high_.__| Permanent pasture and meadow, 
general farm crops, forest, idle 
land. 

Undulating and sloping phases.__.-...-.-.---- Cr |....- ( (Pe anneegel 3-15 |----- Osi fo cet wet sabes seo ae Ct fa es SaaS th eee ED eS [ee G02L fo oe ete oc Sc see ee (0 (0 ee a eee ee ee, Pee dO: ese o tose ce bbe G0se soos ssl or ee do__--------- Medium..____ General farm crops, idle land, per- 

| manent pasture, forest. 
Charlton stony loam: 
Moderately steep phase___.....--.----------- Ca; isss2 oC: en ee 15-30 |_---- CGS coe rete eee tebe waded Mewaacewenewnliewne 165 acene ee tanes adeh Sate Gos c Diva see tasadwienwal Seuss MGs. oxidawdsdouseemancerceelacns do___.. eT Ae tee EAE eT PRE AE () {ee RE (2 ee High..._-_.-- Permanent pasture, forest, general 
| farm crops, idle land. 
Chatfield stony loam: | 

Ledgy hilly phase-_-_-_-_-.------------------ Ca |_---- d622s-5-422 | 15-30 | Firm glacial till, chiefly granite and gneiss_..--_. Dark brown_._--.-.-.-------- fesse es [1 ee ea Light rusty brown; yellowish |__-_- Ce 1 ea ee ee aa Shallow__.-__----|----- C3 (soe Very high____| Forest, permanent pasture. 

| brown in lower part. 

Ledgy rolling phase__....-..-------.-------- Cr fee do225225252 5-15 |----- C6 ee S| Ce dOss esi secsestccsstslIoceleaces Ges coeccesceseiessests [55255 DOstssoccteseuse sscssleselenecs Cs Se ee, a ED oN dO: saoseelccelsesee dOus=se-se522 High..______- Do. 

Claverack gravelly loam_-_--_-------------------- Cs Lake-plain ter- 0-5 | Lake-laid sediments, mixed sand and gravel over | Dark grayish brown-----------|----- 3 (sp ae Yellowish brown to brown; | Firm; somewhat plastic in lower | Deep-_---------- Moderately good | Low--------- Permanent pasture, meadow, gen- 
races. clay. mottled with yellow, gray, part. to imperfect. eral farm crops, idle land. 
and rust brown in lower part. 
Colonie fine sandy loam: 

Hilly and steep phases_._.........-.--------- CE. Wsese3 do._.--.--- 15-35 | Lake-laid sediments; mixed acid and calcareous | Light brown_.-----------------| ----- (; (1 a ee aR a ee Yellowish brown; light brown in | Friable_..........._----------|----- dQ: 2252S Good. --3.2-.--.2 Very high____| Forest, idle land, some meadow. 

sands, deep over clay. lower part. 

Nearly level phase_-___.-------------------- Cie . esc Co a 0-3 |____- dose 4 fis As to sees Dark grayish brown-----------|----- Os 22a see stscse nen ost |sss52 6 (1 eS a eee pe ee ec PORE (1 (1 oe (a ee (: een (eR do___-------- Lowi..2.-c22 General farm crops, idle land, forest. 

Rolling phase_._.._.....--.----------------- Ci [eecex dos -.ecce3 5-15 Suburban development, forest, idle 
rae ore farm crops, some 

Copake fine sandy loam: cebama 
Nearly level and undulating phases________-__- Cn Outwash _ ter- 0-8 | Glacial outwash, chiefly from calcareous sand- | Dark brown-_-----------------|----- G0sosoncers tesa ecules Dark yellowish brown_-_--------]----- G0 2h6 veces it ese (: (0 eee eS Ve : [se ee Low- -_-_---_ General farm crops, orchards, al- 
races. stone, limestone, and slate. falfa, suburban developments, 
permanent pasture. 
Copake gravelly loam: | 
Hilly phase: 22 22 e222 go lose silent eos Co |f----- dO’. 6 snk | 15-25 |_____ GO io es ee a Bc Se dO. 2 sch ccc decsct Loe C6 (1 ee en eR, PR a Yellowish brown; grayish brown |-_---- GOtoewetet 1 en (1 [0 eae AN UR? 1 (3 ae ee a Medium_____- Permanent pasture, general farm 
in lower part. crops, idle land, urban develop- 
ments, forest. 

Nearly level and undulating phases______._____ Ce |j----- see ae 0-8 |___-- WO eon sao cee Sede mw heel aweeacatenasnlewsas Qin cc cccsvnetanemeneswnatabens GOLG oo cok eceneakeerecneak|autas BOi seen ncseaeesenaeetacl isda > Fs age eb AGE Sone otha iad i 1 fee a ee Low. -_------ General farm crops, fruits, per- 
manent pasture, idle land. 

Rolling phases... «203-3 on ctczecesest ice Cr |-..-. doscso22-2 5-15 |__--- GOs ee tea Se sh ote es ee ates lec G0. seceseessscecisceucesed|sce cet Cove occecoececssecedeeslosces GO.Gcecesasasweccdacusas | aeee! GOsi acute en tecc cst el dO. 283 ee sue fee G02. eo Medium_-_-_-__- General farm crops, permanent 
pasture. 

Steep phase__._.-_--...------.------------- CB. leseee Cs Cs eae 25-45 |__--- dO. we cesSk ctor otc eee Ses cee eet ee sceoess G0c-- sci ces eos doctelecclscccs OO. sveccectseut ate wee bcs e GOL 2osccetoecdetssesoo lee! dv cacsee ecto tbiecsl Le ste (: [seen ne (ER doi2betescc 2s) High... Permanent pasture, some meadow, 
forest. 

Cossayuna fine sandy loam: 
Undulating and rolling phases___.....-----.-- Cr Uplands_.._.--- 3-15 | Firm glacial till, chiefly from calcareous sand- |---_.- GOs cS sus ccSekeeccesses|cee es G02 sos Soe see Sec leet eees Light brown to yellowish brown_}__--- GOsneeccecctetlesces losis Medium__.--_.__ 22. GO Uses Medium....-- Orchards, general farm crops, idle 
stone and acid slate. land, forest. 
Cossayuna gravelly loam: 

Eroded hilly phase__..-.-.-.-.-..----------- Cu sis.---.- Wocdseenee 15-30 |-.-.- GO. ee ese ad Seccets cose se ccccoslceeecete lo wole dO. nou snccaccseree es eiece|elek2 GOs s2sue Set sow ss cf eseessel scl se (0 (eRe pe ee ee te) Oe A Gee ceexs coce wets ocseca te cee (s [cece Ce aes dossoosicsee! Very high.__.| Orchards, general farm crops, idle 
land, permanent pasture, forest. 

Eroded undulating and rolling phases_.....-.-- Ox: eceee do.2s.<s2=- 3-15 |----- GO. Sesezisescccwse ce fetal iticseccoceees: Light grayish brown--.---------}----- C0 (a a ea Pa a dovecessubet shes eect ceessfel sed O0s cceweutccsvssteuse lee sede GOtssoie ce se) e ck dOnssteecccds High....-_.._ General farm crops, forest, idle 
land, permanent pasture. 

Hilly phase: 223. 5222-5o0c.c552 e525 hcbc2ee 22 Cw . \sdaue fs Ui eet ae 15-30 |_..-- G0 ccdwuncbencnaetebaccuuccuusecacewtax.: Grayish brown....------------|----- Aanwind vate aantadtuccen elven’ Os La cotmednuchas wanton nantes UO -cascance Sos ke weeesii selec WG. sceticeealelatin QGsctiodvetumsltesese do_.----- Forest, general farm crops, or- 
chards, idle land, permanent 
pasture. 

Undulating and rolling phases.......--.-.---- Cx |sc2-c doy. 2s. 202! 3-15 |-.--- d6-S2sUes eset eteu cs Soils cee es eceeae ecco! Woon ee ccshe eo closes. osel GOs. 2 ssee seve bec cece ese ccloceed Wisse sco sse sess Secesls secs (3 [0 Eyl ee eee Pee doz2tess co |ecceS (s (c eee rE) Medium__-___- Fruits, vegetables, general farm 
crops, idle land, forest, perma- 
nent pasture, urban areas, 

Cossayuna stony silt loam: 
Hilly ‘phase: ost c eck seek ee ot sbee ese Cr sleees: doz2s222222 15-30 |_---- G0s2 2. boobs eset See ce ee eae Dark grayish brown-----------|----- dos5<5cecsbeseiesaset eile see dOsos es oesthees see sevess|- eee enn ceeded cece scctesee|scee dOss222e5.552 22222 d0ssz-sss2252 Highs22222 2c Forest. 
Rolling phase_____-...---------------------- Ce) Jenten dos cscs 5-15 |_----- 0 nn ee eae] DE O6b soe Steesecscdcte tee ssbleccuS dOrscccsccessscnetessesctlsess- do: 2ssctssscssceseceeee ss] socch G02 ssiecscteveeesscsccsuliecse doses esoneckslbe es dos2sesce-ste Medium__-_.-- Do. 
Dover fine sandy loam: 
Hilly phase. .02 sou escecccecsedenedostewes DA | Inseam |: en re 15-30 | Firm glacial till, chiefly from crystalline lime- | Dark brown_--_-------------- Teche ta? Wt dace denen tontacncdhusel Brown to grayish yellowish |____- BOs coccn ces cw xcwtaweenes Medium to shal- |_____ 6G: .cececccas. Very high__._| Permanent pasture, forest, idle 
stone. brown, very light gray in low. land, hay. 
lower part. 

Ledgy hilly phase______.-------------------- Ds i----- dows ssl5c. 15-30 |__--- WO. se ence ose Soe he ce eset ie GOs 2 osseGcbsbelassecss|l ed GOs os ceecclone ls Ssncce2 i sts- GOsss-s22545-biedehsis2e|sasss G0cateccevcscstscicl esse sees dO. 2ssc.2Scclee. 2 dOvsecseesese|Jia5 dossseac2 Permanent pasture, forest. 

Ledgy rolling phase........-..--------------- De |ecs24 do-:2--5.- 5-15 |____- dost 2a see ee heres eel et sce lse es dO feces otecs eeb tess ese does cost slesles stones site 2 5 Cs fs ee eee (5 (cg ea a eee pep eee dO. san wd leased deset2.-s2.22 High. = 2.20.2 Permanent pasture, forest, general 

| | farm crops, idle land. 

Ledgy steep phase_......_..----------------- Dp _|----- dos = eSsoe< 30-45 |_---- dOis225 22 scetcocst sane et ewes eo abesss Grayish brown__--------------|----- dO ss ei eco chs tose cade dele GOs sews stecsiet< esses |S 22S dO wo cscéceses-serescces Shallow_---------|----. s(n Very high_._._ Forest, permanent pasture. 

Rolling phase::... 22 25212). sees tse te De fseg----- (: 0) ee §-15 |_---- (0 (eee ee ee Dark brownzesgss sees ssccece|secle AOsssssceesstbusiwsseceas|scte3 GOs seco cbs seete sees sese|tees dOsscccecuccccteccklecces Medium_-_-_-----|_---- d02- i seceuss Medium..-_-- General farm crops, pasture, forest, 
idle land, urban areas. 

Dutchess gravelly silt loam: 

Eroded hilly phase_____--------------------- Dr j----- doi-s 2. s22 15-30 | Firm glacial till, chiefly from acid shale and |___-_- Cs (0 ae ee ee dokcvecneseechtiecetence- Light brown to yellowish brown-|__-_-- dOscecn ccc cccccs see eccse|Zscee dossse2sess2.|2-22¢ Cs eee Very high__-__ Idle land, permanent pasture, hay 

slate. crops, forest. 

Eroded undulating and rolling phases___.------ Da |----- dons 3.405 3-15 |___-- dO 8 A a ha Se oe ee tSen |e es Ci To Yee pn eer a bea dO. 2 sesh eet sags see| See dO scetese sss sete l let |S 003205 sere te She ho WO aa ace en (0 pee mane a= High..------- Idle land, permanent pasture, gen- 
eral farm crops, forest. 

Hilly phase.:2 22-20 soso eee sues se Da j-_---- do.2s25s225 | 15-30 j___-- 022.2 eee one tee ee cases sea Dark brown; yellowish brown |____- WO 2ssce cies ehe ese Lees es Cs (3 Sa a el ene (1 Cs ae ae ee eRe RR 0G s2 ct ee |2 Sect Cs (+ ee eel A es do._..--- Forest, general farm crops, idle 

| in lower part. land, permanent pasture. 

Undulating and rolling phases_....__--.-------- Dk jfe---- do___------ 3-15 |__--_ OOs225 2 sob oes osctsecr en seseestooeueses|_ see (so Ce eR ep ey aeU dOs:cssuesssctessees ese |e ct (: (: eee ne ae a Ere Pemr 00.2 potest sec dOs22 222222 |c243 dOss sss 2652 Medium_--_--- General farm crops, idle land, 
pasture, forest. 

Eel and Lobdell silt loams, undifferentiated_-_---_--- Ea Flood plains _-__ 0-2 | Eel: Recent alluvium, neutral or alkaline | Dark grayish brown_.-.--------|___-- do.2-22- 22 s-ssceeseccc ese Dark grayish brown; mottled in | Firm...--....-._..----------- Deep_.----------- Moderately good | Low. _------- General farm crops, permanent 
throughout. ; lower part. to imperfect. pasture. 
Lobdell: Recent alluvium, neutral or alkaline in 
subsoil only. 
Elmwood fine sandy loam__...--.---------------- Es Outwash ter- 0-5 | Lake-laid sediments, acid sand over clay-------- Dark brown_-----------------|----- doscs23 seis vee seed Light yellowish brown; light | Friable; firm in lower part___-_---|___-- Cs Fo eee eee | dose SES do___.--- General farm crops, orchards, idle 
races. brown mottled with rust land, forest, permanent pasture. 
brown and gray in lower part. 
Genesee fine sandy loam____-_-_------------------ Ga Flood plains _ -_- 0-3 | Recent alluvium, neutral or alkaline throughout_| Rich brown_-_----------------]----- [> C0 Sa ee Pee eee Ie vee ae Light brown--_----.---------- WOneccseee uses Seewe ete 4 dose 222222225 Good) 22224222222 |5-422 dOz. 22252 General farm crops, permanent 
i pasture. 
Gloucester gravelly loam: | . . 

Hilly phase:<e. 22 oc see sudotes secon estes Gs Uplands__------ 15-30 | Loose glacial till, chiefly from granite and gneiss_|_____ douse hs Ss b oo eee ae See (0 Fears aa ae em eS Light brown; grayish brown | Friable.........-.--.---------- Medium to deep-__-_|___-- (6 (ee Medium-.----- Permanent pasture, forest, general 

in lower part. farm crops, idle land. 

Rolling phase. 22.2 2s.2ces steno esse eet see Ger |eccte (+ Cs Ree 5-15 |____- 6 C1 ne eee eee nee) ee dOs: a2 Scstecctutoeeseee fa cacs dO: -.2cce se Se Ssossele |e ee SS GOs sseeeet csp sveteeee stele sd Oss cccdowseereet sce scelta (1 Lo ese enemy | cee dos 22 oso ses Howse se5u Permanent pasture, general farm 
crops, idle land, forest. 

Steep phases ooo b e225 see ssis sass settee. Gp |-_---- dos 224225. 25-45 |____- 0522 sali sse col ee Se ees scssst ele beck dow Soel- seen eee dees} cd dono. jsotests 24 eee ese |s2 =e Wane Joos eesaeds Soeus Sse |aee5 GO wa sest st ceeeeclesecu d0ze esses ule dosos252 506 High._-____-- Idle land, forest, permanent pas- 
ture. 

Gloucester stony loam: 

Hilly: phase.2 25 200-2 a sew eecee seis 2e Ge {----- d0.2.522.25 15-30 j----- CO esa tcioesees eee eke tessa one esse leat 8 02 os 2b oslesacnt e/saees|2 ee (' (ee eee ean! (ee dO ss swetvesceccaeibessecs|. see ea a ees eee ci [ap ee OS be do. 22.52.25. Medium-.__-- Forest, idle land. 

Rolling phase. 2.22223 oso oss stees ese Gr |_---- do. 2-22- = 5-15 |___-- Oso 3 Hoss See esses Bese steelsee|a oe Cs (cece oe ee a (nee WOLeseteee stetelesso s2a\sse58 GOssstoass Soest Sees bes dO a odo, pssst sect sete ete see dO: 228522. sce Boos GOt Sabet cel. fee do.= .22- Forest, permanent pasture, idle land. 

Steep phases 2 =... sss. ce sete cscs sete ook Ga@ 422232 Ct eee 30-45 j___-- dOse2 secs Lh Pec Seth ees ce sess oe Se {0 Co ee peg eae gee eee eS a dos4e hee cc esuve seas 3 [see ee eee ee aera (eC ee re ak A BARRE (Le do. 22 2so5082| sce dos 2242 kee High...____-- Forest. 

Hollis channery loam: : 
Eroded hilly phase......_.------------------ Ha |j-__--- d0s-sscceeu 15-30 | Firm glacial till, chiefly from schist-.---------- Dark brown to brown_.--------|]_---- QOfe sab Sb cee fe dee es bese Light brown to brown_.___-----|_---- (Cs a ep PT Ra Shallow- --.------|_---- Cee ee ae Very high.___| Forest, permanent pasture, idle land. 
Eroded rolling phase______-------------------- Hp {__--- doss=s23302 5-15 |____- Cs Co ere eg Sea ee Light brown_.----------------|_---- GOssiceceses beteeesse~ss- Brown; light brown in lower part.| Friable; firm in lower part.--~-- (2cees d0-.22 si ecese|scei2 do.2i2052s2.5 High... 22s... Idle land, permanent pasture, 
j forest, general farm crops. 

Ledgy hilly phase_______-__--_-_------------- He |{___-- dO 10-30 |____- G6. see oe ec ede ceeces kh Dark Drown co. 222 sos souce ct Seow 320s le oe cera ccte|ete eS G02 stche-secseoote seat lates | Os ssdeeckewcessecesset}s oles Cs (0 Seen gE d@222.022-2-- Very high___._ Forest. 

Rolling phase____..--.---------------------- Hp |_---- (3 (Eee 5-15 |___ 2. G02 ects ean sc acick oceue es ceeeeZ Light brown... 22 s<-2s<fes2se5)eo>22 [cbs epee a ie RU eee eee] ROE does feck st ase ¢: (1 oa ee High_________ Idle land, permanent pasture, 
forest, general farm crops. 

Hoosic fine sandy loam, nearly level and undulating He Outwash ter- 0-8 | Glacial outwash, chiefly from acid shale and |____- dOs2 226d eset ee Soest Cs Ke opener a a eee Light yellowish brown to yellow- | Firm and friable__.__-_-------- Deep. s4occese-|2 ee Cs (soe ee Lows 2525-2. General farm crops, urban areas, 
phases. races. slate. ish brown; grayish yellow- idle land, permanent pasture, 
brown in lower part. forest. 
Hoosic gravelly loam: 

Hilly: phase. i222 /2s2ssses<sbscueseeesctese Hr |_____ do... 22s2cc- 15-25 |_____ sa ee es eae eI ee Dark brown or grayish brown---|_____ Cs (c eee tne Spee eee Yellowish brown; grayish brown | Friable; loose in lower part_----|____- 02 J2ccseesn|tocct do__--_------ Medium.._-_-- General farm and hay crops; per- 

in lower part. manent pasture, idle land, forest. 

Nearly level and undulating phases___________-_ He |__--- do_____---- 0-8 |____- MO. ssceectentetesseec oct eeecssoael esse Dark brown to brown----------}_-_-- 0s. Senne eke Stee Yellowish-brown to light brown-_|_-__- (+ (a ang eee dosent o20 ele pe (1 (sen Tow. 22s222-2 Fruits and truck crops, general 
farm crops, idle land, pasture, 
urban areas. 

Rolling phase: os-oc42.555 sSeeecuccee seedece He bess OG cic wecs 5-15 |____- WOce cede dstee denies soa awk one eee cae: HOL oho aug Seeuhes waeces aes week Wie cin eco eceatanlectes D6 eo ceca onion a Sates ais elas GO oo eweeoe tnt cutteseeeluceg [ce ATA (eee, res eee Be Medium_.-__-_- Fruits and truck crops, general farm 
crops, idle land, pasture. 

Steep phase.cic- 224 2s. -22e-2 coche cst Hk |_---- d0.s2sis-.- 25-45 |__.__ C0 ios sree ene et Sees ease Dark brown or grayish brown---|_.--- d0seec2 sche scescseteecce Yellowish brown; grayish brown |__--- (: [oP ee Ee een Ps bene dole ssscscue}ocses Cs (1 eae eee High-..------ Forest, permanent pasture, 

in lower part. meadow. 
Hoosic gravelly sandy loam: 
Nearly level and undulating phases..-.....---- Ab bese BU nu ecndons 0-8 |_____ 6402 che eo eet bol ode tien aweaeanne Brown to dark brown_---------|__--- OG. cake dees naneex Yellowish brown; light brown | Firm but friable; loose in lower |__--- Mcoccnccowdedand G0, ec boca TOW sesoetcs General farm crops, idle land, urban 
in lower part. | part. areas. 
Hoosic loam: | 
Nearly level and undulating phases_.____-_---- Hm |j_._ - do__._----- 0-8 |____- OG s5e32s sickest eswdose coh eseasesees Dark brown; yellowish brown |____- GOia2ite2st costa se eeu Brown; grayish-brown in lower |__.-_- GOnscewseossedces.cnsckeele cos do 8 4 sleet Ose ee seas d0.ce8 25% Fruits, vegetables, general farm 
in lower part. part. crops, urban areas, permanent 
pasture, idle land. 
Housatonic silt loam...__---.---.---------------- HN Flood plains - -.- 0-2 | Recent acid alluvium, chiefly from slate----.--- Dark grayish brown--_---------|.---- G02 Sees Sees. pendant Grayish brown to light grayish | Friable; compact and plastic in |_.__- Gon ee Pooree 2 feed do___---- Permanent pasture, hay crops, 
brown mottled with yellow, lower part, forest, idle land. 
gray, and rust brown. 
Hudson fine sandy loam, gently sloping phase____-_-_ Ho Lake plain ter- 2-8 | Lake-laid sediments, calcareous silt and clay-_---|__--- Cs (se eee eet oe ee cane ba ee OOn25c26 5.6. deleted Yellowish brown; very light | Friable--.......____________-_}____- fs Good to moder- | Medium_-_---- General farm crops, permanent pas- 
races. brown in lower part. ately good. ture, idle land. 
Hudson silt loam: 

Gently sloping phase_____.__.._._______-_---- Hp: iit sk do___------ 2-8 |_____ O03 22 ico ee Mohs Loot eet eecatenee Light grayish brown--_-_--------|----- dO: =u 2S2 et ee eases Light brown to yellowish brown; | Friable; plastic in lower part-_---|__-~- dOs22 22-22: |ocsos (: (1 peepee (ea Cs (oe Orchards, general farm crops, per- 

dark brown in lower part. manent pasture, idle land. 

Hilly phase_____.-_------_------------------ He |_---- do__.__-_-- 15-30 |____- GOs sce occ ec lce teense eekteeass|t2Scu O02 sions. s240 tt dette te adel eeod Oss 6 eee Sondccddssebae ste coes (< (spate PO Pai Deca OSs oieedeatibarcsciosee sess «(+ See ed Dee (: (oR ee een Leer do__----- Forest, idle land, building sites and 

| estate development. 

Rolling phase_______..._--------_----------- Hs |__-_- do_____---_ 10-15 |____- GOs clk aiasta Meuse ce cetleses cece sdoses doai52.2 52s ate Ue Seok G02 os elec od ee eee G0: site socket heseetedenss|L led Co (0 eRe eae en ES Oso a4 fs Sorel] do__--------- High.____..-- General farm crops, orchards, idle 
land, forest. 


DUTCHESS COUNTY, N. Y., SOILS: SUMMARY OF IMPORTANT CHARACTERISTICS—Continued 


| 
Soil profile 
ce ue hysi hi i : ‘ Pt ‘ . 
Soil Pris P pattions aa ae Parent materials or substratum Surface soil Subsoil Depth to bedrock Drainage Erodibility Principal use 
Color Consistence Color Consistence 
Hudson silty clay loam: Percent 
Eroded rolling phase....-.------.------------ Hr Lake plain ter- 10-15 | Lake-laid sediments, calcareous silt and clay.--.| Light grayish brown__-.-_------ Frisble.oo--c2s55-s6esh2scse2% Light brown to yellowish brown; | Friable; plastic in lower part-_--| Deep...-.---~---- Good to moder- | Very high.._.- General farm crops, permanent 
races dark brown in lower part. ately good. pasture, forest, idle land, 
Gently sloping phase.........-.-.---.-------- Hu \|ecccs do.52sssee5 2-8 |___.. OSs 2 Sires oo oe esas See oseSze ces Dark grayish brown_.....------|----- dos-s2--Jo=2 22 leaxese cee Light grayish brown; brown in |----- Ce eee eee ee dOs. 2s os [ae S22 D0sss2es0s5. Medium__-__-. Idle land, general farm crops, sub- 
lower part. urban areas, forest. 
Hilly phasé.- 222252 2622 3-ishecsSSsececezessd Hy (jescc- d0i:2fssee5 15-30 |_---. OO2s. 2 an Ulssessass ot sees s cece esses Dark grayish brown; grayish | Friable; plastic in lower part-..-| Light brown; dark brown to |_---- WOn sack Soe e se ee eleva dO 224 esc ce|eeecs dOs.ceesseess Very high... Forest, suburban areas, permanent 
light brown in Jower part. weak reddish brown in lower pasture. 
part. 
Steep phase..2---<-----<5 ssn ee ssa se seseuse Hw -|s<s<- dossesesues 30+ |----- Os ssdee see foeese use Se sesetessec eee se dO Ace ee Se eectclbses [ean nee pee) See GOs essence see See eh efae ese O22 ase cere Lees 2 doue feeds ces es dO 2b tee fet does. 225 Forest. 
Kendaia silt loam__...-_..-..------------------- Ka Uplands....---- 0-3 | Firm glacial till, chiefly from limestone------.-- Dark brown or dark grayish | Friable.........-.------------ Light brown, mottled with yel- | Firm; very firm in lower part....| Deep to shallow._-| Poor._..__-------- LOWiso2so 22 Permanent pasture, general farm 
brown. low, gray, and rusty brown. crops, idle land, forest. 
Livingston silty clay loam..-...------------------ La Lake plain ter- 0-3 | Lake-laid sediments, calcareous silt and clay_-.-| Very dark brown or black__---- Moderately friable.....-.-.-.-- Dark grayish brown or brown | Very firm_...._._._____.------ Deep...---------- Very poor_.---_--|_.--- do... Idle land, hay crops, forest, per- 
races, mottled with yellow, gray, manent pasture. : 
and rust brown. 
Lyons’ silt Joam+<223..2.tU.sccsccevecwoclescsese Ls Uplands__-_---- 0-3 | Firm glacial till, chiefly from limestone_-------- Very dark grayish brown or | Friable-_.___..-_------------- Light brown mottled with yel- | Friable_____ ee ee eee | Medium to deep_-_|__-_- , | ee (oe: do______. Permanent pasture, forest, idle 
almost black. low, gray, and rust brown; land, general farm crops. 
bluish gray mottled with yel- | 
| low and brown in lower part. | 
Madalin-silt loam: 22.02 2-222 2s52-2s5ee 0 scacccee Ma Lake plain ter- 0-3 | Lake-laid sediments, calcareous silt and clay_.-.. Dark grayish brown._-__..----|----- (1 5 Penne gee I pe cn ape Light brown mottled with gray, | Plastie---.....22-2 22 LLL eee Deep___-_.------ Pooriessish. So eel oc 8 do______. | Hay crops, permanent pasture. 
races. yellow, and rust brown. forest. : 
Madalin silty clay loam____---------------------- MB: jesse [ee 0-3 |_--.- MO secs cot ssekscds isha sessausesae-S2e|seee3 do. ..-- 222+ s5-50-2--5---]--+5- do..---------------------|----- dOssi2u Sasa eacetesescesue|<ess3 dois essen ccusescsastscke}bss.2 dO 2 svecssecelesast dOsecsiestee2|s2aee dosza5222 | General farm and hay crops, idle 
| land, permanent pasture, forest. 
Made land? oc 22238 su ee oe ne ed Mc Variable______-_]---------- Variable: 322 co cee soe Se2 5 e5caet Variable:.< == 2sc252202Ssc2ia | Variable___.------------------ Varisbles.o-- 2-2-2. ¥. 22 osc ces Variables 205225052520 cck2 Variable__________ Variable_._.._.__- Variable______ Wasteland. 
Mansfield silt loam____..-.----.----------------- Mp Uplands__-_---- 0-3 | Firm glacial till, chiefly from acid shale and | Dark gray stained with bluish | Friable__.......-.-.---------- Yellowish brown and rusty | Firm_----......______________ Deep to medium__| Very poor_______- Towsc2ve.! Forest, permanent pasture, idle 
slate and calcareous sandstone and slate. gray and rust brown. brown. | land, general farm crops. , 
Merrimac gravelly fine sandy loam, nearly level and ME Outwash ter- 0-8 | Glacial outwash, chiefly granite and gneiss______ Dark: browne 2-2-2. 22222222 eee Osos acceehues Sec sere Yellowish brown; brown in lower | Friable; firm in lower part_--__- Deep____--------| Good to excessive__| ___do._-____- Idle land, hay and general farm 
undulating phases. races, | part. | crops, forest, urban areas, pas- 
| ture. 
Merrimac gravelly sandy loam: : | 
Hilly phasescs i222 faeces aslo seeeese 3 ase Mr |____. do___------ 15-30 |__--- dO. se ecadececes catssscesessesee ee sseees Dark grayish brown; light | Loose; friable in lower part.---- Yellowish brown; light grayish | Loose_--__....._...-.--------|----- doi fc esses = ee dO. So 2es552 | Medium____-_- Idle land, forest, permanent pas- 
| brown in lower part. brown in lower part. | ture, urban areas. 
Muck: | 
Acid deep phase________-------------------- Mea Variable_.______ 0-2 | Acid organic deposits OF os Nos te cS rs ent oe, | Dark brown or black_.._.-.-_-- Friable: 222. 2-.scesesee Joe BrOWD anos oso 2 sete Ss osot (Poe Sh ech ercin ecce ee sects dOss2 ssi Permanently wate. LOW.otsecec2 Forest, some permanent pasture. 
1 
Acid shallow phase-.-------.---------------- Mi |.---- (ea 0-2 :| ce. dosh. Solus oe sSs basse bees ss sesces8 | Blache ss Soe fs Sera teal sity OObs 22 Ss22 soe sn sesece ee s|Secl we he eet oscc os eke sess. jatelbe a Seeder seca e Shallow_-_-------]---_- (a ee Fer do______- Forest, permanent pasture, idle 
| | land. 
Nassau-Cossayuna gravelly loams: : | : . | 
Eroded hilly phases. -.-..--..--.------------ Na Uplands-_-_---_--- 15-30 | Nassau: Firm glacial till, chiefly from acid shale | Variable (see Nassau and | Variable (see Nassau andj Variable (see Nassau and | Variable (see Nassau and | Medium to shal- | Good____________ | Very high____| Forest, permanent pasture, gen- 
and slate. Cossayuna: Firm glacial till, Cossayuna). Cossayuna). Cossayuna). | Cossayuna), low. | eral farm crops, idle land "urban 
chiefly from calcareous sandstone and slate. | | areas, : 
Eroded undulating and rolling phases____------ Nee [2-225 cs (seer 3-15 |_.--- do...-.-.-----------.------2--2--------|----- dO ceca fecal bee Nori oese do_..-.---------------<--|--+-- do__.---~-----.---------- had WO. sa seetcecesucesetseecs|veseu dotses=case2-[ "S222 (co Highs: 223.222 Idle land, forest. 
Undulating and rolling phases. _-------------- Ne |-.--- : [see 3-15 |__--- dO. f252sssauljseeenoncsl sce tecee eta sn|eSe: - 0 ee ere |-eoss  ( eee ere Cee dO2 se scsenecocsedeseucsss|ss2+- ls aE eg Ce pee : Fo acoaene geal DR (1 eee) eerees do_____-- Forest, permanent pasture, gen- 
| eral farm crops, orchards, idle 
: | |  Jand, some urban areas. 
Nassau slaty silt loam: . : . eee . ; ; : | 
Eroded undulating and rolling phases___------- Np |__--- dost fe 3-15 | Firm glacial till, chiefly from acid shale and | Dark yellowish brown to dark | Friable._._.---.-.------------ Light yellowish brown: gray | Firm, friable....-_....-_------ Shallow_--.------ | Good to excessive-_/____- do____--- Idle land, permanent pasture, for- 
slate. brown. brown in lower part. | est, general farm crops. 
| | | 
Ledgy hilly phase______--------------------- Ng i_---- dOssus 2222 15-80 |-.--- dO sons eos Se ede Se etee ese stese sieges Dark grayish brown; light |---.. One aescserdeescuscesens Very light brown__------------ Briable=% sicssesotcsscateecs: [tenes O22 32ee cose |e rs | Very high. ___ Do. 
brown in lower part. | | 
Ledgy undulating and rolling phases__._-_----- Nw [2-25 do__------- 3-15 |__..- d6.22 22222 52-5252s2 eee aseose see tees e eee dO.2. sos 4sme sce eseesess|ecenc do.-.--------------------|----- Ce eee ee eee ea | weted do: s s.cececcssleet-2-2-2|S2242 CC ae en ee doe seen 2 High: .2:2s252 Forest, native pasture. 
Undulating and rolling phases.....------------ Na |----- do__------- 3-15 |__--- Oss 225s ee Ss oss Se se sets eee Dark grayish brown-..-.-------|----- do__--------------------- Light yellowish brown.---~--~-- Firin®2- .-Seccoscc2sss5s2-.522|22222 dO: 25 S-se2eeslece (ny eee EE (eee Idle land, permanent pasture, for- 
| est, general farm crops. 
Ondawa gravelly loam: ; 
Alluvial fan phase...-.----- .--------------- Oa Flood plains_~-_- 0-5 | Recent acid alluvium, chiefly from schist and | Dark brown; light brown in |__--- dos s<24- 52540225 2ns2ea2c= Grayish brown_--------------- Friables:. ssessnc3-2244.-556 Detpieisctni sce) sede E0222 cSeteecs Low______-__ General farm crops, permanent 
granite. lower part. pasture, forest, idle land. 
Palmyra gravelly loam: b . | 
Hilly phases. 2sssoss205.-2Sh54-23 se senses Pa Outwash ter- 15-25 | Glacial outwash, chiefly limestone-_------------ Dark brown...----------------|----- OOscns 22s osece5etesees se Light brown to yellowish brown; |----- Cs {s Ene Ee rea ee Ree eee dose 222 oe sob os Oss -2ecuse se Medium... -_- General farm crops, permanent 
races. grayish brown in lower part. pasture. 
Nearly level and undulating phases.--.-------- PB! les222 : (ere 0-8 jo. .: dO os ee ee ese ee sess ss Dark brown to dark grayish |-_~--- do.----------------------|----- do.----------------------|----- GO awe sseS nesses ieseic2|ss554 C0 eae ee (1 ae Low. ..------ Hay and general farm crops, per- 
brown. | manent pasture. : 
Steep phase... -6..25s.csa3eclc522 cles sosccss PG? jesces d0:2265.020 25-45 |_____ WO eae Se ee eee siiebeeets Dark:brown:<--.12--2..4..22-25|2-325 Oss So tcececwaseuess|sase2 GOs cJesc8esesssseceea2 seen ess WO. cwesee te Sasso. dOveeesscees =| 22222 (i ee Permanent pasture, forest. 
Pawlet silt loam_....___-..---------------------- Pp Flood plains_ --- 0-3 | Recent acid alluvium, chiefly from slate_.------ Dark grayish brown..--.-------|----- [Se ee ee eS Light brown; grayish brown, | Friable; compact in lower part-_|_---- s(n Moderately good General farm crops, permanent 
mottled with gray, yellow, to imperfect. pasture, forest, idle land. 
and rust brown in lower part. 
Paxton gravelly loam: . . 
Gently sloping and sloping phases.__-..------- Wa | Uplands_____.-- 3-15 | Compact glacial till, chiefly from schist__.-__--- Dark brown. -.....------------|----- dO... -020-2---s-e220e-2-- Grayish yellow brown; pale | Firm but friable; firm in lower | Deep.----------- Good 3252222028 Medium-~--_--- General farm crops, idle land, per- 
yellowish brown in lower part. manent pasture, forest, 
part. 
Moderately steep phase________-------------- Wa |____- G02cc222o=¢ 15-30 |_.--- GOs 2225 Secon edeleo le es See eves Vie less ae Ove cio shekeseeessee ccs -leoee2 dOu-sccce cee tess-s-5e-|2s5% dove coo st sesesceceseessele]osSe (ee aE (ae ee dO2.2222552 High. .2Sss2. Idle land, forest, general farm 
crops, permanent pasture. 
Pittsfield gravelly loam: . : 
Moderately steep phase--....---------------- Pe j_---- dd.2=22222 15-30 | Firm glacial till, chiefly from limestone-.--------|----- Oe a Se vetsee ceases 0 Ca ee ee Brown; reddish brown to gray- | Firm and friable______________-|----- 05 255552502|223 do so3 eee Onn ; (: Seana eS Permanent pasture, general farm 
ish brown in lower part. crops, forest. 
Sloping phase..._......-.------------------- 1 a fs eee 5-15 |___-- donee iste sests ee sScesccseee see seSese|sees Co ene ee een] (ee dss too ssede- te teee Jeu |ac4 oe GO ssa cseeteseceesssccoees|ecses C+ (ee a ee [ee Cs (ocean a (eC (1 a eee ees Medium--___-- General farm crops, permanent 
pasture. 
Pittsfield-Wassaic gravelly loams: : 
Hilly phases: .c.cus2 conse eb lon ccecclesooee Pa |_---- dosesonste< 15-30 | Pittsfield: Firm glacial till, chiefly from lime- | Variable (see Pittsfield and Was- | Variable (see Pittsfield and Was- | Variable (see Pittsfield and Was- | Variable (see Pittsfield and Was- | Shallow----------|----- dorset High: .22¢.-2 Hay crops, permanent pasture, 
stone. saic.). saic.). saic.). saic.). forest, idle land. 
Wassaic: Firm glacial till, chiefly from non- 
crystalline limestone. 
Stony and ledgy hilly phases__.-_._._.-------- Pa |___-- OO: 22 e2sce 15-30 |____- O62. ose ace eck ue eet vee eats teed Cs (see Ree ie pea SERPS Dooney Os 22. o2ececclcssesctee|selce (1 (oe ee ee EE eRe ee On: -teeesc Se rssselec ce selosess do0z--cessees|-0224) do: Joss s525-|s2-22 (: (saad Permanent pasture. 
Stony and ledgy rolling phases__-......----.-- PED |eszss G0sseseccs 5-15 |_-_2. (3 (1 St a Ea dOt ewes 224555222225 252|2 542 dolce 2eecencn ese Seects|ses3s GOs225s Scie csl acces cecsseeelS WOnn denwee ck Hcotccelecesclvocss WOscevstsecscle3 Su ddcssebee ecu Medium..._-- Permanent pastures, hay crops, 
idle land. 
Undulating and rolling phases..-..-.---------- Pu. fosoen d0c35 es 3-15 |____- BOs ON! Sociale oie is aie dks aeavexloends OG ace catece Sh eueeas SOE (ee a OO on oo ehascdeatwtaswehtcass WO. a ctacedncschseconvetian a OG ci ds wecanncnceusacncdcclackus (ee aoe ees G0 sn4d ine sanlodeae WO Socios ay, ae permanent pasture, 
idle land. 
Pittstown gravelly silt loam: 
Nearly level and gently sloping phases_______-- PM. jos223 GoLss-soute 0-8 | Glacial till, chiefly from acid shale and slate_____ Dark brown or dark grayish | Friable__.__-.-_-------------- Yellowish brown, stained with | Firm and friable; compact in | Deep to medium-_-| Moderately good | Low-..----.-- General farm crops, permanent 
brown. gray, yellow and rust brown; lower part, to imperfect. pasture, idle land, forest. 
| grayish brown, mottled with 
yellow and rust brown in low- 
er part. 
Poultney loattvs ss. 2256.2 ose cst ecues es esses Pn Flood plains_--_- 0-3 | Recent acid alluvium, chiefly from slate________ Dark brown; light brown in |___-- (s (ce a ee eT eee es Grayish brown_--------------- Friable-<. w.<6.c005o02 222.2 ocu Deep-_----------- Good lai essesss-clacsee do..--.-- General farm crops, permanent 
lower part. pasture, forest. 
Poultney silt loam .-2-.-002-5225224-525625--05-2 Fo jfs.-<8 | ones 0-3 |_-_L- Gee oy ol add bt odkakecunweeadseenee Dark browiic 224.22 -262s24c6 Firm: friable_z2ss2.> 4222-22 Brown; grayish brown stained |__--- DOs caSaxechacaccwaiss eaclenuwe ihe one lawl earcat QO. 2ctcmacekeleascn Gcceca2 General farm crops, permanent 
with rust brown and yellow pasture, idle land, forest. 
in lower part. 
Red Hook silt loam________-__------------------ Ra Outwash ter- 0-3 | Glacial outwash, chiefly acid shale and slate____| Dark grayish brown. .--------- Ce Pedol sles le cane tugsdes Yellowish brown to brown, | Firm and friable_...._._....----]----- fc [1 eee eee Poor_____-------- Sere 2 ee Permanent pasture, forest, idle 
races. mottled with yellow, gray, land, hay crops, some corn, oats, 
and rust brown. and vegetables. 
Rhinebeck silt loam_--_.------------------------ Rs Lake plain ter- 0-5 | Lake-laid sediments, calcareous silts and clay___| Light grayish brown__--------- Priabléssoc osc 25Seseassccscse Light brown, mottled with gray, | Firm to very firm___--_-------|----- dO2nccscsee25 Imperfect ___----_|----- doen. 3=4 Hay and general farm crops, idle 
races, yellow, and rust brown in land, permanent pasture, subur- 
| lower part. ban areas, forest. 
Rhinebeck silty clay loam._.-.------------------- Re. ject 2 do. sz3c22 2-5 |___- Oso Sos br IAA Oe A oe ot ae 70 0 a aS Plastic: c-i22escet stk toes ees Brown; light grayish-brown, |__--- (; [7 EER ay Spee ee do.220 8 Se og Got s22320.62|-2258 den fs3i0 General farm crops, forest, perma- 
| strongly mottled with gray, nent pasture, idle land. 
rust brown, and yellow in 
lower part. 
Rough stony land (Gloucester, Hollis and Chatfield Rp Uplands___.-.-- 25-60 | Variable._-._....-.------------------------- Variables: 6.22 ose ote sdsess Variables: 22.0022 5422 ee Variable...2_ 22 222.202 .0225356 Variable_...........---------- Variable_._.____-- Variable__....-.-- Very high.___| Forest. 
soil materials). | | 
Saco silty clay loam___-....--------------------- Sa | Flood plains___- 0-2 | Recent acid alluvium_.________-.------------ Black; mottled with rust brown | Friable to moderately friable___| Bluish gray, strongly mottled | Plastic_.......______.---_---- Deep 225s e3 Very poor_------- LOWsss225252 Permanent pasture, forest, idle 
| and gray in lower part. | with yellow and rust brown. | land. 
Staatsburg gravelly loam: . : : 
Ledgy undulating and rolling phases.___------- Ss Uplands...--.-- 3-15 | Firm glacial till, chiefly from calcareous sand- | Dark brown; yellowish brown | Friable___...----------------- Light: brown... =-.=.--------+-- Firm to friable.________.------ Shallow. -_------- Good_--.-------- High.__..._-- Forest, general farm crops, idle 
stone and slate. in lower part. land, permanent pasture, urban 
| areas. 
Very ledgy hilly phase._.......-.------------ Sc |__-- dosciscsus- 15-30 |___- AOS. 222582 we ntescdcnetescet ne sseacesel psd Sus (0 eae a ee eee) aE dOLtas Ss ela dO. 22s secteeecseccocesess|secSe dO. wucestocsscesesesersalesces dOss.555552s2|tecce dOsso52755522 Very high._--_| Forest. 
Very ledgy rolling phase___-_---------------- Sp |__--- dos 2255225 5-15 |_-_--- GO! o22U eS sho ee Se Ue Succ ccb onus dose. isscsoeel sss -32 hiss do. 2ceLercsscsSteazaceesoistces dO-2225ct 522 -2sseseesesel|osse¥ OS oie ie na Sees sea | secs d0i2 -is22s5- 2/223 Cc (s ape aE High: 22-s--2 BA ee permanent pasture, 
| idle land. 
Steep ledgy land: : . . : 
Nassau soil material.__.._..----------------- Se |_---- Ct ne 30+) Firm glacial till, chiefly from acid shale and slate_| Variable (see Nassau) -_-------- Variable (see Nassau) --_-------- Variable (see Nassau) -_--------- Variable (see Nassau)_--------- Variable____..----|__--- G0 ss2citcizia Very high.___} Forest. 
Wassaic and Staatsburg soil materials_---_- Soeck SR. [oso C: C0 30+| Wassaic: Firm glacial till, chiefly from non-| Variable (see Wassaic and | Variable (see Wassaic and | Variable (see Wassaic and | Variable (see Wassaic and |____- (Cs See (ME G0sc2 cece ses | Zeta do______- Do. 
| crystalline limestone. Staatsburg). Staatsburg). Staatsburg). Staatsburg). 
Staatsburg: Firm glacial till, chiefly from cal- 
careous sandstone and slate. 
Stissing gravelly silt loam__-..------------------- | $e@ |... s Pe eae 0-5 | Firm glacial till, chiefly from acid shale and slate_| Very dark brown; light brown, | Friable; firm in lower part------ Olive gray; mottled with gray, | Compact__......------------- Deep to medium___| Poor____.-------- | Low_-----_-- Pasture, meadow, general farm 
mottled with gray, yellow, | yellow, and rust brown. crops, forest, idle land. 
and rust brown in lower part. 
Stockbridge gravelly loam: Ph ste ; . ; : 
Eroded moderately steep phase_________--_--- Sa |____- do: 15-30 | Compact glacial till, chiefly from limestone and | Dark brown__-._-------------- Friables. .2--+--=-2-s<<-s-<s- Brown; grayish brown in lower | Friable; compact in lower part-.-| Deep_--.--------- Goods. .52..25-2-2 Very high-_--- General farm crops, permanent 
slate. art. pasture, idle land, forest. 
Gently sloping and sloping phases_____-------- Sx |____- dO 0-15 |____- dvs oo 6 2c2 228i sos sesonseeseset 225s Do. 
Moderately steep phase_._..----------------- Sb. [c2.5 d6u-s42=52 15-30 |____- Osa ceeazeseeeee Poe seessb ese escek sk Do. 
Stockbridge stony loam: 
Sloping phase... .-.-.=.s-.25-s-2-s2s-2s22-- Sm |_.--- doscessc2.2 5-15 |____- OO es thee aie ee Ste eases eee, hay and general farm crops 
orest. 
Tidal marsh, fresh water phase_.-___-------------- Ta Flood plains- - -- O-1. |. Variable:..--.-222220c2: - uch le aso ee esessee Wasteland. 
Troy gravelly loam: r : 4 F 5 2 : 
Eroded moderately steep phase____._--------- Ts Uplands._-_---- 15-30 | Compact glacial till, chiefly from calcareous | Brown----------------------- Priable_ «= -5 s2so-sssse cee Yellowish brown; grayish yel- | Firm but friable; compact in | Deep___---------- Good__.__-------- Very high.___- General farm and hay crops, per- 
sandstone and slate. | low brown in lower part. lower part, manent pasture, idle land. 
loping phase: :-2222<-2~2s2-2-2<248 22 Te |----- d6.2.22-02 3-8 |_---- Cr ee eee eee eee douss- 2-222 5235025--5-34|.52=- do_-__-------------------|----- do-___--------------------|----- Oss <ssecccn ss sees bee se e| oe ee Pe doiussesssle Low--------- General farm crops, permanent 
Gently sloping phas pasture, idle land, forest. 
Moderately steep phase...-..---------------- Ty | |etes- eee cL Sa, Seen ar ove Sere | eensetlbcese ae a oe ieee Weg se a Fae Renan Pee orc eres Bhs lets NN ibs, Stee cot fetes eas i ee Gscisawla, conceal teen eesen tals 
land, permanent pasture, forest. 
Moding piss 6.05 Sock talc Te |_____ eee 8-15 |_____ AG taste 2 Seat As aoa Su os Sea aes eae O22 ss2e2e0 cote ees dOs owes ioe Ss Stk [eS O25 5-2-5 ee cee soe sesh Cs Cs Re Ea fe (| a ae doz-<--2+-+-- Medium..--_-- General farm crops, permanent 
| pasture, idle land, forest. 
Steep phase........------------------------- Tr |_____ doviesece": 30-45 |_____ Ags fee eS AED eee te SP Bs Ces G6 nb swbeeu dt caducticn Se BO ote So ace oa eteeelageee GOs 5 ccs ie cp endn eee eeeiacece GO ne enwd acto cccscecescess}ocet QOS. Sutelaal een ak OGic ceeded Very high..-._ Forest, orchards, general farm crops, 
permanent pasture, idle land. 
Urban land, undifferentiated..........------------ Ua | Variable....____|---_------ Wariablesi.c22 2202-3 Seas cov ostesiesns oA Variables. 2.22 225oc.22cesssc2 Variable. _____---------------- Variable___------------------- Variable..........------------|------------------ Wariable=.-.2-224-|-2222-...2-252 Wasteland. 
i lly 1 : 5 © * A r ‘ 
Wassaie & Base sae ee ae ae Nk oe ha den Wa Uplands____---- 15-30 | Firm glacial till, chiefly from noncrystalline | Faintly reddish brown--.------- Friablelo= 22-52.232-25-2222-2¢ Brown; light reddish brown in | Friable-._......_.--.--------- Shallow_--------- Good_...--------- High...-_.--- Forest, permanent pasture, idle 
limestone. lower part. land. 
Ledgy hilly phase.__..-..------------------- Ws i|_.-- do__.------ 15-30 |___-- dossesiachccsitedecdsseesss cocunsesetsd|sces d0s8wa2 2oses ets acsc|e lee Ousted coescassessessssa|eses3 dOsn2oo2e25ecsehesz~neselicces 0 Cs Se ee er doz: 2-cteesc:|.4222 d0.s-<252ee5 Very high...._ Forest, permanent pasture. 
Ledgy rolling phase_...---------------------- Woes joeind d0w2-_ <2 2é2 5-15 |----- Ona shade ee soce segs ee soso se eseesse|- ence OCOriesseSsSensesencessses|-2522 GOz3 222 cuss les sewn nes lse|-o-2s 00.2 322 222c255e 72s ecesee|aSeee 0.222225 e2 esse est | pea dos 52.24 2b slse2cc do___-------- High._______- Do. 
nlMinGgMneS 265 p4che ne oe ee eshte Wo lcced doue42e 2 5-15 |.___. Got te eee oe OS Beh a A dows2o ee tk Ae YS (ca Ra TNS ERIE CSR GOsso5225 26022258 ss e252 2|se seu dOzeJo6eurciS2ccnceesacss|t ok ee d0ss2sc2ssese|-o- 22 do...--------|----- do.....-- Permanent pasture, hay and gen- 
vee y eral farm crops, forest, idle 
land. 
Wayland wilt loam. scceews esac cess We | Flood plains. ___ 0-2 | Recent alluvium, neutral or alkaline throughout | Dark grayish brown; mottled |__-.- dso sos2cussedssseste== Strongly mottled with gray, yel- | Firm; very firm and plastic in | Deep------------ Very poor_------- Low--------- Permanent pasture, hay crops, 
or in subsoil only. with rust brown and gray in low, and rust brown; light lower part, forest, idle land. 
lower part. gray, strongly mottled with | 
Tust brown and yellow in low- 
er part. | 
Whitman stony silt loam__....------------------- | Wr | Uplands....-.-- 0-3 | Firm glacial till, chiefly from schist, granite,| Very dark brown or almost |_.--- G0525. s25i see eeassecse Gray, strongly mottled with | Slightly plastic to compact----- Deep to medium. _|_.__-do__---------|----- do__----- Permanent pasture, hay and small 
| and gneiss. black, stained with rust brown yellow, brown, and rust grains, forest. 
| and gray. brown; grayish-olive brown 
strongly mottled in lower 
part. 
Woodbridge silt loaam_......-..------------------- | Sw |e dOseccceet 0-5 | Firm glacial till, chiefly from schist, granite, and | Dark brown____--------------|----- One. rs ccksesc leu lesctes Light brown; grayish brown | Firm and friable; compact in |_---- dois cesses Moderately good |----- Cs Cpe ee General farm crops, permanent 
gneiss. mottled with yellow, rust lower part, to imperfect. pasture, idle land, forest. 
brown, and gray in lower part. 
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